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FACULDADE DE MEDICINA E CIRURGIA, SAO PAULO, BRAZIL. Created by the 
Sao Paulo State Law of 1891, the Faculty of Medicine and Surgery of Sao Paulo is 
one of the foremost institutions for the study and teaching of the medical sciences 
in South America. The splendid record of the public health services and agencies 
in southern Brazil is due in no small part to the efforts of those physicians and 
surgeons whose training was received at the Faculty of Medicine in Sao Paulo. 


# © ¥ and education, continuing throughout a career, 


lead to the successful and constfuctive practice of medicine and surgery. Similarly, 
Davis & Geck progresses in knowledge of the needs of advancing surgical tech- 
niques, thereby providing surgeons with sutures of outstanding quality and selec- 


tive range to meet every requirement. 
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BECKMAN RETRACTOR 
99 Years of HASLAM 


Craftemauship The ideal retractor for goitre work. Provides 
unobstructed operative field. Self-retaining in 


any position with Haslam LOKTITE ratchet. 


teh your Surgical Supply Dealer for HASLAM No. B-999-R 


~HAASLAM & Go., IN c. 
FINE SURGICAL INSTRUMENTS 
8 3 


PULASE! STREET BROOKLYN 6 NEW YORK 
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The duration of spinal anesthesia 


with a single dose of Pontocaine 


hydrochloride ranges from 


PONTOCAINE 


TRADEMARK REG. U. S. PAT. OFF. & CANADA 


\ 
HYDROCHLORIDE 
\ 
is from 10 to 15 mg. \ 
\ 


1% to 2 hours. 
The usual dose for spinal anesthesia 


Brand of TETRACAINE HYDROCHLORIDE 
Write for detailed literature 


SUPPLIED 
1N SOLUTION AND INSTANTLY 
SOLUBLE ‘‘NIPHANOID’’ FORM. 


MER ICA, 
EDICAL 
ASSN 


CHEMICAL COMPANY, INC. 


Pharmaceuticals of merit for the physician * New York 13, N. Y., Windsor, Ont. 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T= AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each ‘reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 
Puantur, Louis E. Indications and technique 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JouRNAL oF SuR- 
GERY, is $10.00 per year in advance in the United States; 
$12.00 in Canada and foreign countries. Current single 
numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all corres € to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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a 1emié of Chronic blood loss 


convalescence 


—most readily assimilable form of iron (ferrous sulfate) combined with a 
unique, high-potency, predigested form of crude (unfractionated) liver 
concentrate—plus the factors of the vitamin B Complex— 

—a hematinic agent and nutritional supplement, which your patients 
—young, old or middle-aged—will take and continue taking— 

—has a delightful flavor—and the dosage is small: one teaspoonful t.i.d. 
Supplied in bottles of 8 fl. oz. and 1 pint. 

The alcoholic content of Hepatinic is very low—making it safe for 
pediatric use. Tasting samples available on request. 


@ Each fluidounce contains: Ferrous sulfate 12 gr., 
Crude Liver Concentrate 60 gr., fortified to represent 
Thiamine Hydrochloride 2 mg., Riboflavin 4 mg., 
Niacinamide 20 mg., together with pyridoxine, panto- 
thenic acid, choline, folic acid, vitamin Bio, vitamin 
Bu, biotin, inositol, para-aminobenzoic acid and 
other factors of the vitamin B complex as found in 
crude (unfractionated) liver concentrate. 
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Success 


Seven essential characteristics 
assure proper suture function 


JHE test of any catgut suture is its performance in the 
ems 3 patient. The processing of Curity Catgut centers 
SLi around this concept. The seven essential character- 
istics of a fine suture—presented graphically on the oppo- 
site page—are balanced in Curity Catgut, so that no one 
quality is achieved at the expense of others, yet all are more 
than adequate to meet clinical demands. 


Thus gauge uniformity and strand surfacing are not 
achieved at the expense of tensile strength, nor minimal 
irritation arrived at through sacrifice of absorption control. 
Each characteristic complements the others, and all combine 
to give the surgeon a tool that does justice to his skill. 


Accurate selection of raw gut, rigidly controlled processing, 
and multiple inspections at every stage of manufacture guar- 


antee that each lot of Curity Catgut measures up to our high . 


standards. Constant research by Curity Suture Laboratories 
is reflected by enduring contributions to better sutures. So 
next time you operate, specify Curity Sutures—with balanced 
quality. 


= = SUTURE RESEARCH...TO ESTABLISH A FINE BALANCE OF NECESSARY CHARACTERISTICS 
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ORDER THROUGH YOUR DEALER 


| -( & BLAC K 
Division of The Kendall Company, Chicago 16 
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profession. Write today for detailed 
information to George P. Pilling & 
Son Company, 3451 Walnut Street, 


THE authoritative design of every 
Pilling instrument is the natural result 
of continuous, close cooperation 


with acknowledged leaders in sur- 
gery throughout the world. 


The group of instruments illustrated 
here was designed by R. H. Smith- 
wick, M.D. for use in his recently 
introduced two-stage lumbo-dorsal 
splanchnicectomy for the relief of 
hypertension.* The Willauer Scis- 
sors, shown at the right, are also 
used by Dr. Smithwick in this opera- 
tive procedure. 


These and many other new instru- 
ments of special and authentic design 
are now available to the surgical 


Philadelphia 4, Pa. 
*Cleveland Clinic Quarterly, 12:105-117, Oct., 1945 


1. 
2. P15530 Smithwick Hook 

3. 

4. P15524 Smithwick Clip Rack 


P15532 Smithwick Hook and Spatula 
P15522 Smithwick Clip-Applying Forceps 


P15526 Cut Clips (not illustrated) 


. P15534 Hartmann Type Forceps, large 
. P16766 Willauer Scissors, curved, 17cm. 


P16765 Same, straight, 17cm. 
P16768 Same, curved, 25 cm. 
P16767 Same, straight, 25 cm. 
P16770 Same, curved, 30 cm. 
P16769 Same, straight, 30 cm. 
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A copy of this illustrated operation as well as 
the other surgical illustrations in the present 
series will be sent to physicians and surgeons 
when requested on a professional letterhead. 


Posterior (Retrocolic) Gastro-Jejunostomy 


The illustrations on the following pages 
illustrate the first half of the operation of 
posterior gastro-jejunostomy as practiced by 
some outstanding surgeons. The remainder 
of the operation will be illustrated in a 
succeeding issue. This is, of course, a one 
stage operation, but because of the number 
of illustrations required for detailed por- 
trayal, it is presented in two parts. 
Naturally, there is considerable variation 
in the techniques of different surgeons. But 
in any event, it is acknowledged almost 
universally that gastric operations call for 


THE ARMOUR LABORATORIES 


ARMOUR SUTURES and LIGATURES 


the utmost of surgical skill and judgment. 
So, too, do they merit the finest in suture 
and ligature materials. 

ARMOUR SURGICAL GUT has come to 
be recognized for its fine quality. Surgeons 
have confidence in its tensile strength, its 
uniformity, its sterility—and they like its 
flexibility, its fine tying properties and its 
excellent “workability”. 

In a simple herniorrhaphy or in a difficult 
gastric or intestinal operation, good surgery 
demands the best in sutures and ligatures 


— specify ARMOUR. 


e CHICAGO 9, ILLINOIS 
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by different surgeons. 
tstanding operators. 
at they may prove 


procedures as practiced 
exercised by certain ov 
ratories in the belief th 


variations in surgical 
ons show a technique 
ted by The Armour Labo 
ssion as a whee 


“There are 
These illustrati 
They are presen 
of interest to the profe 


1. Incision in avascular area of transverse IL. Most dependent portion of posterior wall 
mesocolon, bringing posterior wall of stomach of stomach brought through opening in trans- : 
into view. verse mesocolon. Allis clamps applied to out- . 


line site of anastomosis. 


V. Stomach, jejunum approximated; proximal VI. The posterior continuous Lembert sero- 
jejunum on lesser curvature side, distal limb muscular suture begun. Many surgeons use 
toward greater curvature side gastric wall. a non-traumatic fine chromic catgut suture. 
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IIL. Rubber-covered clamp applied and stom- IV. Rubber-covered clamp applied to jejunum 
ach wall sutured to right margin of mesocolic about five or six inches distal to the fossa of 
opening with fine plain catgut. Treitz. 


VIL. Suture completed and tied; end of VIII. Incisions carried through to enter 
suture left long for later anterior sero-muscular lumen. (Zhe remainder of this operation will be 
suture. Serosa of stomach and jejunum incised. — illustrated in a succeeding issue.) 
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When the surgeon at the Operating 
tab] 


less tangible Properties, 
is “workable” 


firmly 

nite “end point,” 

the Property which makes a suture 

respond easily to the movements of 
the surgeon’s hands, 

ARMOUR su 


TURES AND LIGA- 
TURE MATERIALS h 


THE Armour LABORATORIES 


Suture Division, 


Chicago 9, Mlinois 


GOOD SURGERY DEMANDS THE BEST IN SUTURES AND LIGATURES 
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With the mounting demands for 
surgical solutions, whole blood and 
plasma, progressive hospital plan- 
ning considers the economic impor- 
tance of the FLUIDS PRODUC. 
TION SUPPLY —a vital, central- 
ized service embracing facilities for 
processing requirements independ- 
ent of outside sources of supply. 


FENWAL EQUIPMENT 


not only offers unprecedented safety and economy in the preparation, steril- a 
ization, storage and administration of Sterile Solutions . . . a major part of ee 
its component elements are actually essential to the blood bank facility Pee 
as well. 


Nationwide hospital experiences substantiate the consistent degree of accu- 
racy and safety attainable by any properly trained attendant .. . far less 
difficult than that of collecting blood and producing plasma. Hospitals, 
large or small, can benefit by this timely installation . . . only negligible 
space is required. 


ORDER TODAY or write for further information: 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge 39, Massachusetts 
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ABATUS REAGENT. CHEMICALS 


. A product of modern 
research, “ZO”* Adhesive 
Tapes are the finest tapes 
ever produced. 

For every requirement, they are 
unexcelled for— 


1. Instantaneous “stick” 

2. Freedom from skin reaction 
3. Long life—resistance to “aging” 
4. Whiteness of adhesive mass 
3. Ease of unwinding 

6. Uniformity of quality 
ORDER FROM YOUR DEALER 


@ TRADEMARK OF JOHNSON & JOHNSON 


“FOR OVER FIFTY YEARS, THE STANDARD OF EXCELLENCE IN THE SURGICAL AND. MEDIC 
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BANTER, 


Vacoliter 


Vacoliter 


Simpler, safer and more efficient procedures 
in parenteral therapy were pioneered by 
Baxter. 

Since Baxter solutions were introduced, 
Baxter has specialized in one field—the 
development and production of parenteral 
products that make for a trouble-free pro- 
gram for your hospital. No other method is 
used in so many hospitals. 


Vacolites 


* 


Manufactured by 


BAXTER LABORATORIES 
Glenview, Illinois + Acton, Ontario 


Produced and distributed in the eleven Western 
states by DON BAXTER, INC., Glendale, California 


* 


AMERICAN HOSPITAL SUPPLY CORPORATION 


DISTRIBUTORS EAST OF THE ROCKIES e EVANSTON e NEW YORK e ATLANTA 
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*Int. Abst. of Surgery 83:1-12, July 1946, 


topical antibiotic 


So efficacious is TyROTHRICIN that one eminent clinician com- 
ments: “‘For topical application, there seems little justification 
for the continued use of the sulfonamides. TYROTHRICIN is an 
excellent agent for this purpose ...”* ® Administered by 
instillation, irrigation, wet dressing or spray, TYROTHRICIN 
swiftly combats gram-positive organisms such as pneumococci, 
staphylococci, streptococci, diphtheria bacilli and certain an- 
aerobic organisms causing serious infections of the skin, soft 
tissues, bones and cavities not connected with the blood 
stream.® TyYROTHRICIN CONCENTRATE (For Human Use), Sharp 
& Dohme, is indicated in topical treatment of superficial in- 
dolent ulcers, abscesses of the skin and soft tissues, chronic 
purulent otitis media, mastoiditis, sinusitis, empyema and 
certain types of wound infections. ® Supplied: l-cc. ampul 
of concentrate, 25 mg. of TYROTHRICIN per cc., with vial con- 
taining 49 cc. of pyrogen-free, sterile, distilled water for dilut- 
ing concentrate before use; also 10-cc. and 20-cc. vials of 
concentrate, 25 mg. of TyROTHRICIN per cc. Sharp & Dohme, 
Philadelphia 1, Pa. 


Concentrate 
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To the poet the night may have “a 
thousand eyes,”’ but to a sleepless 
patient it has a thousand worries and 
fears. @ Whether sleeplessness is 
caused by outside disturbances or men- 
tal disquiet, your patient’ will appre- 
ciate the efficient sedation of Nembutal, 
by which sleep is encouraged—not 
forced. Usually he will not feel dull 
upon awakening, as the action of the 
drug in doses of % grain or 34 grain 
ends within a few hours. @ These 
three qualities — gentle effectiveness, 
brief action and small dosage—make 
Nembutal one of the safest and most 
dependable of barbiturates. Try it on 
your next insomnia case. ABBOTT 
Laporatories, North Chicago, Illinois. 


NEMBUTAL 


REG. U. S. PAT. OFF. 


[Sodium Ethy!(1-methylbutyl) barbiturate, Abbott] 
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minute saved= 
minute 


Particularly useful in saving time for busy physicians is a combi- 
nation of the Bristol Cartridge of calcium Penicillin in Oil and 
Wax with the B-D* Disposable Cartridge Syringe. Injections in 
penicillin therapy may be reduced from eight to one a day. And 
far less time is consumed for each injection when the Bristol 
cartridge and disposal syringe are used. 
Technic is simplified. Warm the Bristol Penicillin Cartridge to 
body temperature under the tap. Place it in the presterilized 
syringe. Insert the needle, test for venipuncture, inject the 24- 
hour dose (300,000 units) and withdraw. Then discard the entire 
unit. No sterilization or cleaning is needed. 


It’s as simple as that—and time-saving too. 


The B-D* Disposable Cartridge Syringe is sterile- 
packed, one to a box, with one Bristol Cartridge of 
Penicillin in Oil and Wax. Bristol also provides the 
B-D* Metal Cartridge Syringe, a permanent instrument 


for repeated use, 
*Trade Mark, Reg. U.S. Off., Becton, Dickinson & Co. 
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LABORATORIES, INC., Pharmaceutical Manufacturers, Newark 7, N. J. 
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speeds 
healing 


AVULSIVE INJURIES 


“ABSCESSES. 


Mounting clinical evidence emphasizes the 
value of topically applied vitamins A and Din 
the repair and regeneration of all healing sur- 
face lesions involving epithelial denudation. 


Therapeutic advantages: promotes healthy 
granulation and rapid epithelization, inhibits 
infection, minimizes skin grafting, destroys 
no epithelial elements, does not cause 
contractures, forms no tenacious coagulum. 


Significant recent studies indicate White’s 
Vitamin A and D Ointment to be unusually 


and 


ULCERATIONS 


efficacious in the prevention and treatment 
of post-partum fissured nipples.* 


White’s Vitamin A and D Ointment pro- 
vides the natural vitamins A and D, derived 
from fish liver oils and in the same ratio as 
found in cod liver oil, in an appropriate 
lanolin-petrolatum base. Mildly fragrant, 
free from excess oiliness; keeps indefinitely 
at ordinary temperature. 


Available in 4 oz. tubes; 8 ez. and 16 oz. 
jars and 5 lb. containers. 


*Brougher, J. C.: West. J. Surg., 

Obst. and Gyn. 52:520, 1944. 

Weissburg, R. S.: Soviet Med. 
4:28, 1940. 
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TANTALUM 


A USEFUL, NEW 
SUTURE MATERIAL 


e Braided tantalum is a new Ethicon suture material 
which offers the surgeon certain qualities not found 
in other sutures. 

1. Its “handling properties” are superior to mono- 
filament wire. It is much stronger than silk and less 


Many individual strands of wire are in variable in size. 

Ethicon Braided Tantalum. Photomicro- 2. Its tensile strength is not affected in the presence 
graph, above, shows Sizes 3-0 and 1, mag- m % 

nified to x15. of infection. 

3. When Braided Tantalum is used as a buried suture, 
the attachment of the tissues to the suture aids greater 


ETHICON TANTALUM anchorage. 


FOR SURGICAL USE 


Sutures. Monofilament: Sizes 6-0, 
5-0, 4-0. Swaged to Eyeless Atraloc 
needles. Braided: As described at 
right. 

Wire. Suturing material on spools. 
Sizes 6-0, 5-0, 4-0, 000, 0, 2, 4. 

Ribbon. For making neurosurgical 
hemostasis clips. Clips also supplied 
ready-made. 

Sheet. For skull plates in cranio- 
plasty and general plastic surgery. 

Foil. Used in neuro- and ortho- 
pedic surgery for protection of 
nerves and tendons. 

Literature describing use of Ethi- 
con Tantalum products available on 
request. 


Ethicon Braided Tantalum Sutures are supplied in 
Sizes 5-0 to 1, in 60 inch length on card reels. 

Braided Tantalum has been found of special value 
for general surgical closure, plastic surgery, the Guy- 
ton operation for ptosis of eyelid and herniorrhaphy. 


FOR EVERY s URGICAL PURPOSE 
ETHICON SUTURE LABORATORIES 
jivision of Johnson & Johnson, New Brunswick, N. J. 
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ACCEPTED 


AMERICAN 


MEDICAL 


INDICATIONS: | Another of 
Infected surface wounds, or for the its seve re advantages 


of such infection 
In 


ections of second and third de- = 7" WIDE ANTIBACTERIAL SPECTRUM 


gree burns 
Carbuncles and abscesses after sur- of Furacin Soluble Dressing in vitro includes 

gical intervention the majority of bacteria found in surface infec- 
Infected varicose ulcers d 
Infected superficial ulcers of dia- tions, including both gr am-negative and gram- 

betics positive organisms*. Clinical effectiveness 
Secondary infections of eczemas against these organisms does not necessarily 


Impetigo of infants and adults 
Treatment of skin-graft sites 


Osteomyelitis associated with com- 
pound fractures 4 
Secondary infections of dermato- 


phytoses NORWICH, NEWYORK 


correspond to results in vitro. 


*Dodd, M. C. & Stillman, W. B.: J. Pharmacol. & Exper. Therap. 82:11, 1944. 
Unpublished work from the Research Department of Eaton Laboratories. 
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SODIUM 


VIALS (for aqueous solution) 

The presence of a buffer (4 to 5% sodium citrate) makes Squiss 
Crystalline Penicillin G Sodium considerably more stable in solu- 
tion than unbuffered solutions of crystalline penicillin G sodium. 


In diaphragm-capped vials of 100,000 and 200,000 units. 


OIL AND WAX 

SguisB Crystalline Penicillin G Sodium in Oil and Wax has 
improved physical characteristics permitting easier administra- 
tion . . . and provides prolonged-action penicillin in double-cell 
cartridges. One cell contains 300,000 units of penicillin in refined 
peanut oil with 4.8% bleached beeswax. The other cell contains 
sterile aspirating test solution to guard against accidental intra- 
venous injection. 

’ 300,000 units in 1 cc. double-cell cartridges with B-D* disposa- 

ble syringe, or for use with B-D* permanent syringe. 


Also in 10 cc. vials, 300,000 units per cc. 


TABLETS 

~ SguisB Tablets Crystalline Penicillin G Sodium (Buffered) are 
individually and hermetically sealed in aluminum foil to protect 
them from penicillin-destroying moisture. For high oral dosage. 


100,000 units per tablet, boxes of 12 and 100. 
All these dosage forms of Sguiss Crystalline Penicillin G Sodium 
may be stored at room temperature. Refrigeration of aqueous 


: solution is necessary. 
*T, M, Reg. Becton, Dickinson & Co. 


specify... SQUIBB crysrat.ine PENICILLIN G SODIUM 
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(Bovine Origin) 


“Hemostat, frlease . Shromtin.”’ 


Bleeding controlled, the operation proceeds. 
THROMBIN TOPICAL, highly potent, rapidly 
acting hemostatic of biologic origin, is a 
distinct achievement for safer surgery—minor 
and major. Capillary hemorrhage 

may be arrested seconds after local 
application of THROMBIN TOPICAL. 
Unending research in all the branches of 
medicine has led to the development 
of new Parke-Davis products, 
physiologically sound and clinically 
valuable. It has maintained 

as a continuing symbol of therapeutic 
significance the mark of 
Parke-Davis— 
MEDICAMENTA VERA. 


SIGNIFICANCE 


OF 


THROMBIN TOPICAL is available in 
5,000-unit ampoules, each packed 
with a 5 cc. ampoule of 

sterile, isotonic saline diluent. 


SYMBOLS 


A 


PARKE, DAVIS & COMPANY «+ DETROIT 32, MICHIGAN 3 x 
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Hands 
inspire 
confidence 


They're always soft, smooth and well groomed—the hands 
that inspire confidence. Fastidious patients notice them 
and are impressed. 


Each year more and more members of the profession 
depend on TRUSHAY to guard their hands. 


One of the principal ingredients of this new idea 
“Beforehand” Lotion is Triethanolamine, used by dermatol- 
ogists for its emollient effect on red, rough or irritated skin. 


TRUSHAY contains no glycerine, is not sticky or gummy. 
Used BEFORE washing or exposure to strong detergents 
or antiseptics, TRUSHAY protects the dermal tissue... 
makes hands delightfully soft, smooth and supple. 


Patients will appreciate your recommending TRUSHAY. 


TRUSHAY 


THE “BEFOREHAND” LOTION 


A Product of BRISTOL-MEYERS COMPANY 
19 WEST 50th STREET, NEW YORK 20, N. Y. 
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Maybe lean over backward 


But it pays off in safer SAFTIFLASK SOLUTIONS 


Frankly, “production” says we’re overdoing it on Saftiflask 
Solutions. Testing them, that is. 

But just try and talk our testing experts into taking 
anybody’s work for granted! Not those boys. They’ve got 
to be shown!* 

And what they do to Saftiflask Solutions—could only 
happen in a biological laboratory. Fact is, our being a 
biological lab is the main reason they’re so fussy. They’re 
so grooved to being picky with Cutter serums and vaccines 
—they just can’t help “throwing the book” at Saftiflask 
Solutions, too. 

Add to such safety the convenience of Saftiflask technic 
—and even your harassed staff will take time to thank 
you! Nothing to assemble—Saftiflasks are 
ready when you plug in the injection tubing. 

But, seeing is believing. Why not call your 
Cutter representative for a demonstration? 


*And occasionally, in spite of all our pains, 
they rule out a lot which could have given your 
patients trouble. 


CUTTER LABORATORIES 


BERKELEY, CALIFORNIA * CHICAGO » NEW YORK 
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aud, Many recent studies point to the relationship between 


vaginal pH and the nature of the bacterial growth of the vagina. Contrary 

to views held in the past, the normal vaginal pH is between 3.86 and 4.45, 

which suppresses the growth of pathogens and encourages growth of the 
Doederlein bacillus, a normal inhabitant of the healthy vagina. A higher pH | z 
is conducive to proliferation of pathogens; trichomonads thrive at 5.0 to 
6.0, monilia at 5.5 to 6.8, staphylococci and streptococci at 5.8 to 7.8, 
and gonococci at 6.8 to 8.5. 


Massengill Powder—incorporating boric acid, ammonium alum, berberine 
sulfate, phenol, menthol, thymol, eucalyptol and aromatics — is an effective 
means of restoring the vaginal pH. By producing values of 3.5 to 4.5, it 
discourages growth of many pathogenic microorganisms. It also possesses 
excellent cleansing and deodorizing properties, and is in itself antibacterial. 


Massengill Powder has been found a valuable adjuvant in the management of 
many vaginal and cervical infections due to streptococcus, staphylococcus, 
trichomonas, monilia, and gonococcus invasion. Jt is also useful in leukorrhea, 
pruritus vulvae, vaginitis, and as 

a routine cleansing douche. 

In 3 oz., 6 oz., 1 Ib., and 5 Ib. jars. 


THE S. E. MASSENGILL COMPANY 
Bristol, Tenn.-Va. 
NEW YORK + SAN FRANCISCO « KANSAS CITY 
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Standing, with reluctant feet 


‘Where the brook and river mect, 
‘Womanhood and childhood fleet: 


F MPROVED medical care, giving 
assistance through the labyrinth of 
the difficult adolescent years, is a 
foremost achievement of modern 
medicine. Greater promise for the 
future is the heritage of American 
young womanhood, as a direct result 
of translating the achievements of 
medical research into successful 
guidance of the adolescent toward 
normal maturity. In the advance 
toward this goal the endocrinologist 


has made some of the greatest 
specialized contributions. Proper 
use of the hormone preparations now 
available to every physician is 

a priceless part of today’s superior 
medical care. Lively interest 

in research and long experience in 
production have made Ciba hormone 
products leaders in this field. 


Ovoeylin 


(Brand of a-estradiol) T.M.Reg.U.S. Pat.Off, 


Chemically produced pure a-estradiol, the naturally 
occurring female sex hormone for oral use. 


In aGarden 


PAINTED FOR CIBA 
BY CATHAL O'TOOLE 


The complete Ciba 
line of both male and female 


Heroid Hovmones 
is available at your pharmacist’s in oral, 
parenteral and local administration forms. 
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DI-OVOCYLIN 


The Estrogen of High Potency and Prolonged Effect 


According to New and Non-Official Remedies, a-estradiol is “probably the most potent form of all 
known estrogens.” In addition, a single injection of Di-Ovocylin, Ciba a-estradiol dipropionate, will con- 
trol symptoms for fourteen to twenty-one days in the majority of menopausal patients.' Di-Ovocylin, being 
a derivative of a natural estrogenic hormone, has the added advantage of producing a feeling of well- 
being in the patient. These inherent advantages, corroborated by extensive published reports, have 


influenced many leading clinicions to standardize on this Ciba estrogen for all pertinent indications. 


When effective and prompt symptomatic control of estrogen deficiency is established with Di-Ovocylin 
injections, patients can be maintained with Ovocylin. This oral form of a-estradiol is also useful 
alone in mild deficiencies. The topical forms of a-estradiol, Ovocylin Ointment and Ovocylin Supposi- 
tories, are especially suitable as supplements to systemic administration and as means to secure 


intense localized effect. 1. Greene, R. R.: Int. Abst. Surg., 74: 595, 1942 


AT YOUR PRESCRIPTION PHARMACY 


Di-Ovoeylin in 1-cc. ampuls, in concentrations of 0.166, Ovoeylin Ointment in concentrations of 0.03 and 0.15 mg., 
0.333, 1.0 and 1.66 mg., in cartons of 3, 6, 50 and 100. in tubes of 50 Grams. 
Ovoeylin in tablets of 0.1, 0.2, and 0.5 mg., in bottles of Ovoeylin Suppositories in Children’s size, 0.04 mg. 


concentration, boxes of 30. Adult's size, 0.04 and 0.4 mg. concen- 
30, 100 and 250. trations, boxes of 10. 


Vaginal Smears Demonstrate Effect 
of Estrogen Therapy 
ONE. The vaginal smear in untreated menopause shows a severe estrin deficiency, 
preponderance of leukocytes and atrophy of the vaginal mucosa. 


TWO AND THREE. These smears demonstrate the effects of partial estrin replace- 
ment therapy during treatment. The smears appear clearer, diminished leukocytes, 
some cornification. 

FOUR. The effects of full estrin replacement therapy in the menopause. The smear 
appears clean and free of leukocytes, large irregular cornified cells with pyknotic nuclei. 


Microscopic slides from Dr. E. Kost Shelton, Shelton Clinic, Los Angeles, Cal. 


~CIBA PHARMACEUTICAL PRODUCTS, INC. 


UMMIT 


In Canada: Ciba Company Limited, Montreal 


Ovocylin, Di-Ovocylin—Trade Marks Reg. U. S. Pat. Off. ‘ 2/1202 Printed in U.S. A. 
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CoO), Fe — Fe*+2C, H,0,COO- 


Inherenlly tprecable Jon 


STABILIZED TQ STAY AGREEABLE 


FOR HYPOCHROMIC 


STEARNS 


FERGON, by its chemical nature, is inherently agreeable iron. Only 
slightly ionized, free of precipitating action on proteins,' ferrous gluconate 
is non-astringent, non-irritating, essentially free from gastro-intestinal 


distress. 


Stabilization, by Stearns’ special process, “holds” Fergon in the ferrous 


state — proved to be better tolerated and “distinctly superior” for humans.? 


FERGON is particularly valuable in patients who are upset by other 
forms of iron... is so well tolerated that it may—and should—be taken 


in the fasting state, for optimum absorption. 


AVERAGE DOSE for adults is three to six 5 gr. tablets or four to eight 


teaspoonfuls of elixir daily; for children, one to four 2% gr. tablets or 


Supplied as 0.325 Gm. (5 gr.) 
tablets, bottles of 100, 500 and 1000; 
0.163 Gm. (2% gr.) tablets, bottles of 
100; 5% elixir, bottles of 6 and 16 fl. oz. 


one to four teaspoonfuls of elixir daily. 


Trial Supply Upon Request 


Trade-Mark Fergon Reg. U. S. Pat. Off. 
DETROIT 31, MICHIGAN New York Kansas City Son Francisco 


Windsor, Ontario Sydney, Australia Auckland, New Zealand 


1, Reznikofl and Goebel: J. Clin. Investigation '6:547, 1937. 
2. Editorial: J.A.M.A. 127:1056, 1945, 
3. Thompsett: Biochem. J. 34:959, 1940. 
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NO ACIDS AND | 


MPLOYING enzymatic hydrolysates of 
E yeast, casein, and lactalbumin, with 
added d/-methionine plus effective amounts 
of vitamins of the B complex, Pendarvon 
meets the clinical requirements of com- 
pleteness and balance in an amino acid 
preparation. Rational amounts of the B 
complex vitamins, closely associated meta- 
bolically with amino acids*, are also pro- 


vided. 


YES, IT’S PALATABLE 


The pleasant taste and ease of administra- 
tion of Pendarvon are outstanding. It is 
presented in the form of porous granules, 
which disperse instantly and dissolve com- 
pletely in hot water to form a clear, tasty 
bouillon. If desired, Pendarvon may be 
taken without further preparation followed 
by water or other liquid. 


INDICATIONS: 


Protein loss: burns, draining abscesses, 
diarrhea; increased protein requirements: 
pregnancy, lactation, hyperthyroidism; 
impaired protein ingestion or digestion: pre- 
and post-operatively, gastrointestinal 
diseases; other deficiencies: anemia and 


B avitaminoses, and hepatitis. 


HOW SUPPLIED: 


8-oz. bottles. Let us send you a trial sup- 
ply for tasting. 


*Ruskin, S. L.: The Role of the Coenzymes of the B 
Complex Vitamins and Amino Acids in Muscle Meta- 
bolism and Balanced Nutrition, Amer. J. Dig. Dis., 
13:110-122 (April) 1946. 


Pendarvon is the registered trademark of Nutrition Re- 
search Laboratories. 


NUTRITION RESEARCH LABORATORIES e« CHICAGO 
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NOW AVAILABLE 


Physicians now may obtain adequate supplies of this remarkable new antibac- 
terial agent, without restriction, from their local pharmacists and hospitals. 


Streptemnyc 


Mita 


(Hydrochloride! 
LOT NO. 48} 


STREPTOMYCIN 


(HYDROCHLORIDE) 


Coane! ME RG 


Manufacluring Chemists 


MERCK & CO., Inc. RAHWAY, N. J. 


accompanving 
mension ot phyticign, 
below (69° fF) 


28 | 
Streptomycin 1s effective in the treat-" 
ment of: Urinary Tract Infections, Bac- 
tible sfrains of the following organisms: 
All Hinfluenzoe infections — 
y Streptomycin is helpful agent also inthe treatnent 
Pneumonia due to Klebsiella pneumoniae omycin-s 
Liver abscesses ue to strept y dueto streptomycin-sensitive flora. 
Cholangitis due to susceptible pathogens. Empyema due to susceptible organisms. 
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The answer to this time-worn question, as every- 
one knows, is NO. The same holds true if the 

estion concerns recovery from hemorrhoidal dis- 
orders. te symptoms may be quickly relieved 
but regression o: thology is a longer 
process. To foster complete ety in hemotr- 
rhoidal disorders, local treatment should be con- 
tinued for three to four weeks after the acute symp- 
toms have been relieved. 


The patient’s cooperation throughout treatment is 
easily obtained with— 


**Anusol Hemorrhoidal Suppositories are safely used for prolonged 
treatment because they contain no narcotic, no anesthetic, no analgesic, 
no hemostatic. Anusol does not mask serious pathology. There are 
no systemic by-effects. * Reg. U. S. Pat. Off. 


SCHERING & GLATZ, Division of 


WILLIAM R. WARNER & CO., INC. 
113 WEST 18th STREET, NEW YORK 11,N. Y. 
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BETTER DEGERMING. 


of the Preoperative Field 


with the 


CEEPRYN 
SOAPLESS SCRUB 


Using a 5-minute scrub with Ceepryn 1:100 solution 
as the complete degerming procedure results ina 
“striking germicidal effect.’’"* This quaternary 
ammonium salt of powerful and rapid bacterial 
activity, high tissue tolerance and unique soap-like 
detergency is the basis for a more effective, 

rapid and economical preoperative procedure. 


more effectively germicidal A carefully controlled study* has shown that the 
Ceepryn Soapless Scrub effects a higher degree of 
antisepsis of the surgical field than any of the 
common procedures tested. 


id The Ceepryn Soapless Scrub takes less than half the 


1 time involved in the usual routine, because it is a 
One-stage procedure. 


more rap 


more economical This Ceepryn preoperative procedure costs 
approximately half as much as the ordinary green 
soap, alcohol, ether and tincture technique. 


CEEPRYN Cetylpyridinium Chloride 


Ceepryn 1:100 solution is prepared quickly and simply by 
combining 100 cc. Ceevryn Concentrated Solution, 

10%, with 900 cc. distilled water. Ceepryn Concentrated 
Solution, 10%, is available in 180 cc. and gallon botties. 
Write for complete literature and complimentary bottle. 


*Surg., Gynec. & Obst. 80:473-478 (1945) 


Trademark “‘Ceepryn”’ 
Reg. U.S. Pat. Of. 


THE WM. S. MERRELL COMPANY 
CINCINNATI, U.S. A. 
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oph thalmological 
requisite 


SODIUM SULFACETIMIDE SOLUTION 
30% is a new antibacterial solution for treat- 
: ment and prophylaxis of all the common eye 
infections. Possessing a wide range of bacteriostatic. 

activity, it inhibits numerous pathogens responsible for 
ocular infections. Its efficacy on local application is attributed 
to the facts that it is the only sulfonamide salt that can be dis- 
solved in concentration as high as thirty per cent at physiologic 
pH 7.4; that it penetrates deeply into ocular tissues; that it is virtually 
non-irritating; and that it is not absotbed into the systemic circula- 


tion in detectable amounts. ‘ 


(Sodium SULAMYD)- 


Treatment of eye infections: Oné or two drops instilled every two hours or’less 
frequently according to the severity of the infection. 


Prophylaxis following foreign body injuries and abrasion to the conjunctiva and | 


cornea: One drop instilled three or four times daily. 


SODIUM SULFACETIMIDE SOLUTION 30% is supplied in 15 ee. amber, eye- 


Trade-Mark SULAMYD—Reg. U.S. Pat. Off. 


IN CANADA, SCHERING CORPORATION LIMITED, MONTREAL 


CORPORATION: BLOOMFIELD, NEW JERSEY 
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Two notes ...a single effect 


The blended tonal effect of a piano chord is 
dependent upon more than one note. Like- 
wise, a combination of barbiturates can pro- 
duce a result which cannot be duplicated by 
a single orally administered barbiturate. With 
Pulvules Tuinal, a rapid yet prolonged seda- 
tive or hypnotic action can be produced. To 
accomplish this, rapid short-acting ‘Seconal 
Sodium’ is combined with slower /onger- 


acting ‘Sodium Amytal.’ Pulvules Tuinal act 


PULVULES TUINAL—A Combination 
of ‘Seconal Sodium’ (Sodium Propyl- 


promptly and allow the patient a full night’s 


rest, undisturbed by an early awakening. 
Lilly) and ‘Sodium Amytal’ (Sodium 
Available as: Iso-amyl! Ethy! Barbiturate, Lilly) in 
PULVULES TUINAL, 1% gts. (0.1 Gm.) (No. 
303) 
and 


PULVULES TUINAL, 3 grs. (0.2 Gm.) (No. 304) 


ELi LILLY AND COMPANY © INDIANAPOLIS 6, INDIANA, U.S.A. 
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FROM THE PAINTING BY THOMAS C. CORNER COURTESY, AMERICAN COLLEGE OF SURGEONS 


Rudolph Matas 


Now in his eighty-seventh year, Dr. Matas has had a distinguished career as scholar, investigator, and 
thoracic surgeon. He is one of the founders of the American College of Surgeons. Dr. Matas is Emeritus 
Professor of Surgery of Tulane University School of Medicine, having been Professor from 1895-1927. 
He was President of the American College of Surgeons, 1925-1926; President, International Congress of 
Surgery, 1936-1938. Dr. Matas is widely known as an author of numerous articles, text and reference books. 


From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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GREATER STRENGTH 


when you need it most... 


Knot-breakage further minimized 
with Ethicon’s NEW BONDED Catgut 


When you tie the knot—that’s the crucial 
test of suture strength! That’s the time of 
greatest strain on the strand. 

Peace of mind at this stage, as the opera- 
tion moves swiftly to completion, means so 
much to the smooth performance of the op- 
erating team. 

Now Ethicon gives you a greater margin 
of safety than ever. 

The new Bonded Ethicon Sutures are now 
available for your use. They are up to 30% 
stronger than our previous production, 
which was always superior to the require- 
ments of U.S.P. 

Ethicon’s new bonding processes are a 
significant factor in achieving this increased 


strength. 


GREATER UNIFORMITY OF TENSILE STRENGTH 
Of equal importance to the surgeon is the 
uniformity of strength along each strand 
and from strand to strand, made possible by 
our exclusive Tru-Gauging process. The unu- 
sual strength- and diameter-uniformity of 
Ethicon surgical gut minimizes breakage 
and helps to speed up your operations. 


% % % 
Ethicon Surgical Gut Assures: 


1. Sterility. 

2. Greater tensile strength. 
3. Uniform tensile strength. 
4. Easy handling. 

5. Predictable absorption. 

6. Compatibility with tissue. 
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307% INCREASED TENSILE STRENGTH 


ON KNOT-PULL 


Shown by ETHICON’S daily test records 


watt sfactory 
Remarks. 
4 


Date-May 10, 1946 
|_necate_| ster. Quantity 


SUTURES 


Won-Boilable G 


ACTUAL STRETCH 


Straight Pull 


Pull LLL 


iS 


Lbs. 


) 


| ster. pate |_ Quantity (oz. 


|_Needte 


Required Averages 


Remarks. 


wens 


TYPICAL 1946 TENSILGRAM 


TYPICAL 1945 TENSILGRAM 


These 


s New Bonded Catgut. 


icon 


ile Strength In Eth 
tensilgrams are from the daily records of strength tests given each lot of sutures produced 


Visual Evidence Of Improved Tens 


t 


. requiremen 


the Ethicon laboratories. Horizontal red lines at numeral 3 mark U.S.P 


for Knot-Pull strength on Size 00, Non-Boilable Catgut. 


in 


Red curves show breaking points. Current production of all sizes is up to 30% stronger. 


ing points. 


Uniformity of strength is shown by closely-grouped break 


SUPERIOR IN THOSE QUALITIES IMPORTANT TO THE SURGEON 


Bact. Test SUTURES Date Feb. 23, 1945 § Bact. Test No.X— 
Kind of Suture Size __|'_ Type | Tube | «Kind of Suture | Size Type Tube 
10 


FOR PRECISE SILK TECHNIC 


Ethicon’s Surgical Silk 


Prepared especially for the meticulous demands of the silk technic. 

Maximal strength of strand and minimal bulk are combined in Ethicon’s 
Tru-Formed Black Braided Silk Sutures. Forms smooth, firm knots. Minimal 
adherence to tissue. Non-capillary, serum-proof, non-toxic. 


Ask your O.R. Supervisor for Ethicon Silk 


ETHICON SUTURE LABORATORIES 


Division of Johnson & Johnson, New Brunswick, N. J. 


World’s Largest Manufacturer of Surgical Gut 
Suture Laboratories at New Brunswick, N. J.; Chicago, II].; Brazil; Argentina; England; Australia 


COPYRIGHT 1947, JOHNSON & JOHNSON PRINTED IN U.S.A. 
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NUMBER THREE 


MEDICAL AID IN THE FUTURE 


ROM all reports it looks as if we will 

not have Socialized Medicine this year, 

at least. That some form of medical 
and hospital aid will be forthcoming for 
those in the low bracket income group and 
for the needy is more than a possibility. 
The majority are for this type of assistance, 
but the great majority do not want it 
under a complicated political structure 
administered by politico-laymen on the 
make. In many States, voluntary insurance 
is catching on and seems to be the answer 
to many problems. In New York State 
alone the four existing prepaid medical 
care plans approved by the Medical Society 
of the State of New York as of December 
31, 1946, has approximately 600,000 mem- 
bers. When the directors of the various 
approved plans and the physicians them- 
selves present the advantages of such 
plans to the public and the public has been 
made aware of the great benefits of these 
voluntary systems ... in other words, 
when the public has caught the idea in a 
big way, and when belonging to such a 
“plan” has become universal, then we 
will not have to worry about compulsory 
health insurance under Federal control. 
However, every one opposed to com- 
pulsory health insurance as proposed in 
the present bill, must consider himself a 
means of spreading propaganda. He must 
be a means of educating the public by 


educating his patients. We are too prone 
to sit back and do a lot of wishful thinking, 
continuously leaving it to a few to carry 
on the actual task. Those who want this 
bill to become a Jaw never rest on their 
oars one minute. They are well organized 
and every day they blast the members of 
Congress with propaganda dressed in 
many guises. Often this propaganda is 
untruthful and disregards the true facts. 
But if you pound a thought often enough 
into listening ears, sooner or later that 
thought will be accepted as truth. There- 
fore, in County and State Medical societies, 
in physicians offices at social gatherings 
we also must spread the true gospel and 
explain why compulsory health imsurance 
misses the mark by a wide margin in its 
aim to provide adequate care for the sick 


and indigent. 


Announcement: Dr. Thomas B. Noble, 
Jr., of 1008 Hume-Mansur Building, Indi- 
anapolis, Indiana, has asked us to make the 
following announcement. Any one inter- 
ested can contact the doctor directly at 
the address herein given. We quote from 
Dr. Noble’s letter as follows: 

“T have put together sets of 2 by 2 
lantern slides and phonograph records 
with discussion and description, that may 
be had as loans for temporary use in 
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312 American Journal of Surgery 
instruction or analytical study. There can 
be no profit to these packages. 

*“*A surgeon, hospital groups, interns or 
others interested may have these studies 
for the asking, if they will give them reason- 
able care and return them or send them on 
to the next fellow. There is an almost 
universal availability of these miniature 
projectors, a screen and a phonograph. 
These and an audience are all that are 
required. The expense of sound movie 
projectors, the lack of detail for study in 
16 mm. movie film, and the lack of oppor- 
tunity for prolonged study of any scene, 
have encouraged me to get this sort of 


Editorial 


Marcu, 1947 


visual education under way as an ex- 
periment and as a study of surgeon’s 
response. 

“So far, I have prepared sets on two 
related subjects, ‘Adhesions of the Small 
Bowel, Meckel’s Diverticulum, and Plica- 
tion’; and ‘Adhesions, Obstructions, and 
Plication.’ 

“The trial balloons have been well 
received, so that I have been encouraged 
to get several sets ready on each of the 
above subjects. Whether or not other 
subjects are treated so, until we have 
covered the entire field, depends on the 
interest aroused among surgeons.” 
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POSTERIOR COLPOTOMY FOR DIAGNOSIS OF PELVIC 
DISEASES 


ALBERT DECKER, M.D. 


Attending Gynecologist, Knickerbocker Hospital; Assistant Attending Gynecologist, 
New York Post-Graduate Medical School and Hospital 


NEW YORK, 


HE use of the vaginal route for re- 

moval of pelvic organs and for the 

diagnosis of pelvic diseases has been 
little used in the past few decades. Prior to 
the advent of modern abdominal surgery, 
however, many pelvic surgeons considered 
this the approach of choice for the removal 
of the uterus and its appendages. 

In recent years Heaney,! Danforth? and 
others have revived the vaginal method for 
hysterectomy. About ten years ago Bab- 
cock® reported his experience with the 
vaginal approach for the surgery of the 
pelvic organs and described the technic of 
posterior colpotomy. 

Except for hysterectomy ts selected cases 
and the rare removal of a tube in ectopic 
pregnancy, posterior colpotomy for pelvic 
surgery is now rarely employed. 

However, the literature in recent years 
contains many references to the use of 
colpotomy and cul-de-sac aspiration for the 
diagnosis of ectopic pregnancy. In 1908 
Howard Kelley‘ said in discussing aspira- 
tion: “It is an old diagnostic measure and 
one of value to use a small aspirating needle 
to puncture the vaginal vault and with- 
draw some dark fluid blood. He who has 
done this in a case of presumtive pregnancy 
can afford to be very wise and very positive 
as to his diagnosis.” 

Greenhill® found pelvic puncture useful 
and said there was seldom need to perform 
colpotomy although in an occasional case 
the pregnancy mass may be removed 
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through the colpotomy incision. Burch and 
Seitchick have reported their experience 
with cul-de-sac aspiration in ectopic preg- 
nancy.® They believe the margin of diag- 
nostic error is reduced by its application. 
Schauffler and Wynia’ found that cul-de- 
sac puncture was harmless and exceedingly 
valuable in the diagnosis of extrauterine 
pregnancy. 

Williams and Corbit® have reported an 
analysis of 101 fatalities from ectopic 
pregnancy. They believe that errors or 
delays in making a correct diagnosis were 
responsible for a large proportion of sixty- 
five postoperative deaths. 

McFarlane and Sparling? performed cul- 
de-sac puncture in ten cases of suspected 
tubal pregnancy. They conclude that the 
value of the procedure lies only in differ- 
entiating collections of blood and pus and 
that a negative needling does not exclude 
ectopic. In seven of the ten cases the pa- 
tients had very stormy courses which were 
attributed in part to the introduction of 
infection through the puncture wound. 
These results outweighed any diagnostic 
value of the procedure. 

Recent editions of Crossen and Crossen 
Diseases of Women and Curtis Text Book 
of Gynecology do not mention colpotomy 
or aspiration as a diagnostic measure in 
ectopic pregnancy. 

At the present time the consensus of 
opinion is that the procedure confirms the 
presence of dark fluid blood in a large per- 
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centage of cases. A fairly high percentage 
of negative needling occurs which does not 
exclude the presence of blood. Opinions 
differ as to the safety of the procedure as 
it is presently performed. 

In most clinics aspiration of the cul-de- 
sac as a diagnostic measure is reserved 
for cases of ectopic pregnancy where the 
history and physical findings are atypical, 
producing a doubtful diagnosis. Incision 
and puncture of the posterior vaginal wall 
are performed when the wall is bulging with 
a suspected accumulation of fluid or pus. 

There has been no reference in the litera- 
ture to the use of cul-de-sac puncture as a 
diagnostic measure in pelvic diseases or 
conditions other than ectopic pregnancy. 

Wide incision of the posterior pouch and 
exploration by the finger have been used on 
a few occasions as diagnostic measures. 
This, of course, is an operating room pro- 
cedure. Puncture by trochar or needle is a 
minor procedure and does not require 
operating room facilities or technic. 

Puncture of the posterior vaginal wall 
into the peritoneal cavity when performed 
in the lithotomy position is of no diag- 
nostic value when free blood or pus is not 
obtained or is not present. Failure to ob- 
tain free blood when present results from 
failure or inability to enter the posterior 
pouch. 

Incision or puncture of the bulging poste- 
rior vaginal wall in the lithotomy position 
is a simple procedure. When the posterior 
pouch is normal, particularly in obese 
women, the pelvic peritoneal cavity is not 
always readily entered when the patient is 
supine. It is frequently difficult or impos- 
sible to know when the pouch has been 
entered since in the absence of blood or 
fluid in that position there are no confirma- 
tory signs. 7 

Heaney’ reports that in the course of 
the operation for vaginal hysterectomy the 
posterior cul-de-sac is occasionally difficult 
or impossible to enter. 

These facts may account for the loss of 
popularity of cul-de-sac puncture as a 
diagnostic measure in some clinics. Un- 
doubtedly inability to enter the pouch with 
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the patient in the lithotomy position ac- 
counts for the failures of the needlings in 
the presence of free blood and probably 
for the occasional occurrence of infection. 

In an attempt to increase the application 
of colpotomy as a diagnostic measure in 
many types of pelvic disease and conditions 
the puncture has been employed while 
the patient assumes the knee chest position. 

This method simplifies the procedure and 
makes it safer. The puncture is attended 
by less discomfort and the percentage 
of failures to enter the peritoneal cavity 
have been reduced. Also, the presence of 
the needle or trochar in the pelvis may be 
confirmed even in cases where blood or 
fluid are not present. This position also 
allows for a simple and safe puncture by a 
trochar with a cannula large enough to 
admit an endoscope for visualization of the 
pelvic organs. Endoscopic visualization by 
cul-de-sac puncture, now termed cul- 
doscopy?® has been previously reported. 

The purpose of this report is threefold. It 
is intended here to emphasize the safety, 
simplicity and reliability of cul-de-sac 
puncture when performed in the knee chest 
position. Some of the details in experience 
thus far gained will be related and the value 
of endoscopic visualization in several cases 
will be demonstrated by case reports. 
Opinions and conclusions as to the value of 
culdoscopy in some gynecological condi- 
tions will be related. 

When a patient assumes the knee chest 
position and the perineum is elevated the 
vagina distends. The posterior vaginal wall 
becomes thin and elongated and the dis- 
tance between the cervix and the rectum is 
increased. This septum frequently becomes 
only a few millimeters in thickness. 

This results from the increase in the 
intra-abdominal negative pressure created 
by the elevation of the diaphragm, the 
displacement of the abdominal viscera 
toward the diaphragm and the relaxation 
of the anterior abdominal muscles. The 
negative pressure created in the abdomen 
by this position measures as much as 25 cc. of 
water as determined ‘by the Zavod aneriod 
pneumo-apparatus. 
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The posterior vaginal wall becomes 
thinned to a degree that is readily punc- 
tured with a No. 22 gauge needle with very 
little discomfort. When a few cubic centi- 
meters of 2 per cent novacaine are injected 
into the septum, it may be painlessly punc- 
tured with a trochar and cannula. 

When the posterior vaginal wall is punc- 
tured in the knee chest position and pro- 
vision Is not made to prevent the entrance 
of air, a spontaneous air pneumoperito- 
neum of from 600 to 1,800 cc. will occur. The 
amount depends upon the size of the pa- 
tient and the relaxation of the abdominal 
muscles. The author has utilized the 
phenomenon of spontaneous pneumoperito- 
neum as an aid in x-ray diagnosis" of 
pelvic and abdominal disease in women and 
to test tubal patency.” 

Since the preliminary report concerning 
this method of pelvic diagnosis the technic 
and the instrument employed have been 
improved. A short description of the pres- 
ent technic will be given here. 

Cul-de-sac puncture by needle or trochar 
may be usefully employed for the following 
purposes: (1) To determine the presence of 
fluid or blood in the peritoneal cavity or in 
the extraperitoneal spaces; (2) for the 
introduction of air or CO; into the perito- 
neal cavity as an aid in x-ray diagnosis or 
for their therapeutic effect; and (3) for the 
endoscopic visualization of the pelvic 
organs. 

When the puncture is made to remove 
fluid or to introduce air or COs, the pro- 
cedure is extremely simple. Little prepara- 
tion is necessary. The bladder and rectum 
should be emptied. The patient is placed 
on the table in the knee chest position. 
The perineum is elevated with a Sims 
speculum and the vagina is wiped dry and 
painted with an antiseptic solution. The 
cervix is grasped with a tenaculum and 
drawn down, a 414 inch No. 22 gauge 
needle is attached toa 20cc. syringe and the 
plunger is drawn half way out. The point 
of the needle is poised over the posterior 
vaginal wall in the mid-line just above the 
cervix. The point is pushed through into 
the cul-de-sac. The presence of the needle 
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point in the pelvic peritoneal cavity will 
aspirate the air in the syringe and draw 
the plunger down. If it is desired to produce 
an air pneumoperitoneum the syringe is 
removed and the needle held in place. Air 
will enter the peritoneal cavity as long as 
the position is maintained or until the 
intra-abdominal negative pressure is neu- 
tralized. When it is desired to substitute 
CO, for air, a length of rubber tubing 
attached to a bag containing CO, may be 
attached to the needle. 

When the purpose of the puncture is to 
determine the presence of fluid or blood a 
small trochar and cannula are employed. 
These are constructed so as to prevent a 
spontaneous pneumoperitoneum. After the 
puncture the sharp trochar is withdrawn 
into the cannula. When this has been 
accomplished the patient lies on the abdo- 
men and turns slowly to the lithotomy 
position. During this change in position 
the examiner secures the cannula so that it 
does not slip from its pelvic position. When 
the supine position is assumed the trochar 
is removed and the fluid pelvic contents 
may be aspirated or flow freely from the 
pelvis through the cannula. 

This procedure will result in a greater 
percentage of successful punctures. It will 
reduce the danger of entering the rectum 
or prolapsed segments of bowel and thereby 
reduce the incidence of infection. The 
author has observed no evidence of infec- 
tion in four hundred punctures by needle 
and trochar. In the absence of fluid or 
blood positive proof of entrance of the 
needle into the pelvic peritoneal cav- 
ity is gained by the negative pressure 
phenomenon. 

When the puncture is made for the 
purpose of endoscopic visualization of the 
pelvic organs some details for the prepara- 
tion of the patient should be observed. 

The patient is given 100 mg. of Demerol 
or 3 gr. of sodium amytal forty-five minutes 
before the examination. In the absence of 
apprehension the preliminary medication 
may be omitted. The vulva should be 
shaved and the rectum and bladder emp- 
tied. Operating room facilities and technic 
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are not necessary. A table equipped with 
upright leg holders and shoulder braces is 
essential. The patient is placed on the 
table in the knee chest position and the 
thighs are immobilized by bandages or 
thigh straps to the upright leg holders. The 
shoulders are secured by the braces. 

The perineum, buttocks, vulva and 
vagina are painted with a non-irritating 
antiseptic solution. The patient is draped 
with sterile towels. The perineum is ele- 
vated with a Sims speculum and held by an 
assistant. The cervix is grasped with a 
curved vulsullum and drawn down. Three 
or four wheals of 2 per cent novacaine are 
injected in the posterior vaginal wall just 
posterior to the cervix. In some instances 
this septum will be found so thin that air 
will be heard to rush in through these 
small puncture wounds. 

The trochar and cannula are intro- 
duced through the posterior vaginal 
wall. The cannula is equipped with 
a valve to prevent the spontaneous 
entrance of air through the grooved 
trochar. A bag containing CO, may be 
attached by rubber tubing to the valve and 
the gas is allowed to enter the peritoneal 
cavity instead of air. CO, has the advan- 
tage of quick absorption. When early 
ambulation is desired this procedure is 
recommended. When the flow of CO, has 
ceased, the trochar is removed and the 
culdoscope is inserted through the cannula. 
The pelvic organs and the pelvic perito- 
neum can usually be well visualized. 

The size and position of the uterus can 
be determined and its surface inspected. 
The presence of adherent structures and 
pathological changes such as serosal cysts, 
exudated, adenomyosis, endometriosis and 
small tumors can be verified. 

The ovaries can be minutely inspected 
and the presence of adhesions or pathologi- 
cal changes can be visualized. The location 
and size of the ovaries can be verified and 
an estimate made of their physiological 
activity. 

The serosal surface of the tubes can 
often be completely examined. The tubes 
may be observed in their adherent position 
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about the uterus or broad ligament or 
observed hanging free in the pelvis. 
Serosal tubercules or adhesions and thick- 
ened tortuous tubes are discernable when 
present. Indigo carmine may be introduced 
through the cervix by means of a self 
retaining cervical cannula. The dye can be 
seen to drip from the abdominal ostium 
when the tube is patent. An unruptured 
ectopic pregnancy may be seen by cul- 
doscopy. All the local disturbances of 
tubal rupture or tubal abortion can be 
observed. 

Puncture of the posterior vaginal wall 
into the pelvic peritoneal cavity by means 
of a needle or trochar has been employed 
more than four hundred times. The punc- 
ture was made in most instances for the 
purpose of endoscopic visualization of the 
pelvic viscera. In some instances it was 
used as an aid in x-ray diagnosis. A number 
of cases were used to study the extent and 
duration of the intra-abdominal negative 
pressure. No punctures were made for the 
purpose of therapy by intra-abdominal air. 
Recently some minor therapeutic measures 
have been attempted such as aspiration of 
cysts and release of thin adhesions about 
the ovary and tube. 

These cases were selected from the 
Gynecological Service of the Knicker- 
bocker Hospital, the Gynecological Clinic 
of the New York Post Graduate Medical 
School and Hospital, and from private 
practice. The observations were made 
during the past three and one half years. 

The cases selected have presented clini- 
cal evidences before examination that 
varied from a normal pelvis or minimal 
amount of pelvic disease to large palpable 
tumor masses. Many of the early cases 
were selected because they presented 
minimal amounts of pathology. Some cases 
were examined in the presence of extensive 
pathological processes to determine the 
limitations of the procedure. Many routine 
preoperative examinations have been made 
that have verified the findings and the 
technic. The number of cases that pre- 
sented real diagnostic problems is small as 
compared to the total number of cases ex- 
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amined. For that reason a statistical 
analysis will not be attempted here. There 
have been some errors in interpreting the 
gross pathological changes. 

The diagnosis made have included the 
following: 


UTERUS 


Normal uterus, small serosal cysts, small 
myomas, sessile and pedunculated, ad- 
enomyosis, tubercules of the serosa, 
endometriosis; adhesions to the omen- 
tum, sigmoid, ovaries, illium and fixed 
retrodisplacement of the uterus to the 
sigmoid. 


OVARIES 


Normal ovaries, recent follicular activity. 
Small sclerotic ovaries, no evidence of 
recent follicular activity. Small follicle 
or luteum cysts; adhesions of the ovary 
to the uterus, to the broad ligament and 
to omentum, endometriosis of the ovary 
and large ovarian cysts. 


TUBES 


Normal tubes, acute salpingitis, chronic 
salpingitis, tubo-ovarian inflammatory 
masses, tubal adhesions to pelvis, to 
omentum and to intestines, patent tubes, 
tubal occlusion, tubercules of the serosa, 
unruptured ectopic pregnancy and 
hydrosalpinx. 


PERITONEUM 


Exudated, endometriosis, tuberculosis 
and blood and fluid in the peritoneal 
cavity. 


Culdoscopic visualization has been used 
as a diagnostic aid in several gynecological 
problems. The following case reports are 
given to illustrate its application. It has 
been usefully employed when there was a 
difference of opinion as to the presence or 
absence of pelvic pathology and when an 
accurate diagnosis could not be made by 
other means. 


CASE REPORTS 


CasE 1. Culdoscopy is of particular value 
in the case of the indefinite pelvic mass in 
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which there is a difference of opinion as to the 
location and extent of the pelvic pathology. 

This is illustrated by the case of Mrs. J. M., 
age thirty-two, whose chief complaint was 
severe pain in both lower quadrants. The pa- 
tient was treated in the clinic for three months 
without relief before being referred to the 
Knickerbocker Hospital for surgery. 

The previous surgical history included an 
appendectomy in 1928, tonsilectomy in 1922 
and a hemorrhoidectomy in 1943. There had 
been a dilitation and currettment for incom- 
plete abortion on October 10, 1944. This was 
the third admission to this hospital. At her 
last admission in October, 1943, x-rays of the 
gallbladder, gastrointestinal tract, kidneys and 
spine were negative. 

The menstrual period began at the age of 
thirteen and the intervals have been irregular, 
twenty-five to thirty days. The flow has been 
moderate and accompanied by some low back 
pain the first day. The history was otherwise 
normal. 

The physical examination was essentially 
negative except that palpable pelvic masses 
were described at several examinations in the 
clinic. After admission to the ward, the pelvic 
diagnosis by three of the attending staff were 
not in agreement. 

A culdoscopic examination was performed on 
January 23, 1945. This examination revealed | 
the following; the uterus was normal in size 
and position. At the left cornu there was a 
small sessile fibroma about 114 cm. in diameter. 
The tubes and ovaries were observed to be 
normal. There was no pelvic pathology to ac- 
count for the patient’s chief complaint. 

Because of the persistence of symptoms, a 
laporotomy was performed on January 26, 
1945. Observation at laporotomy confirmed the 
culdoscopic findings in detail. 

Case u. Mrs. P. B., a twenty-one year old 
white woman, was admitted to the hospital 
March 1, 1945, complaining of vaginal bleeding 
for three days with severe abdominal pain. The 
bleeding was scant for two days but became 
profuse before admission and was accompanied 
by cramp-like pains more severe in the right 
lower quadrant. The last regular menstrual 
period was January 20, 1945. 

There had been no previous abdominal sur- 
gery. There had been two pregnancies resulting 
in one child and a miscarriage with currettment 
on August I, 1944. 

The examination revealed a young woman 
of plethoric constitution who guarded her right 
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abdomen against examination. There was a 
systolic murmur at the apex. The abdominal 
wall was flat and characterized by marked 
tenderness in the right lower quadrant. 

Her temperature was 99°F., the blood pres- 
sure was 120/80 and 115/60 on two different 
days. The hemoglobin was 86 per cent, erythro- 
cytes 3,450,000, leukocytes 5,100 of which 79 
per cent were polymorphoneuclear and 30 per 
cent lymphocytes. The urinalysis and Kahn 
and Kline blood tests were normal. The Fried- 
man pregnancy test was negative. 

There was a difference of opinion as to the 
pelvic findings and diagnosis. 

Pelvic examination by A. D. on March 6, 
1945, described the entroitus as normal. The 
cervix is directed posterior and is very tender 
on motion. The external os is closed. The 
uterus is anterior and not enlarged, but very 
tender on manipulation. There is an indefinite 
fixed mass in the right adnexal region which is 
extremely tender. There is tenderness in the 
left adnexal region but no palpable mass. Im- 
pression: Right chronic salpingo-oophoritis. 

Pelvic examination by W. F. on March 7, 
1945, described a large mass in the right 
adnexal region, fixed to the uterus. The mass is 
sausage shaped. Impression: Ectopic preg- 
nancy, advise laporotomy. 

Culdoscopic examination was performed on 
March 8, 1945. The colpotomy was made 
without difficulty. The uterus was normal in 
size and anterior. The serosa was normal. The 
left tube was observed to be thickened, tortu- 
ous, and adherent to the ovary and to the 
posterior surface of the broad ligament. The 
left ovary was cystic and adherent. The right 
tube was clubbed, the surface was covered with 
recent exudate, and it was adherent. The right 
ovary was enlarged to 4 cm., and contains a 
small cyst. It was adherent by thin adhesions 
to the sigmoid. The left tube was normal. 
Culdoscopic diagnosis: Right salpingitis. 

Case 1. The following case illustrates 
the use of colpotomy with visualization in 
the differential diagnosis in a case of pelvic 
endometriosis. 

Mrs. A. P. was a twenty-three year old Porto 
Rican admitted to the hospital on January 7, 
1946. She complained of pain in the lower 
abdomen, more marked in the left lower quad- 
rant, and irregular vaginal bleeding for the 
past three months. The pain was intermittent 
and cramplike and was aggravated by the 
menses. She had been treated in the outpatient 
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department for the past six weeks and had been 
referred to the ward for surgery. The previous 
surgery consisted of a laporotomy in May, 
1942, in Porto Rico because of pain in the right 
lower abdomen. The patient states that the 
right ovary was removed. Pathological reports 
were not available. 

There had been three pregnancies. The 
youngest child is two years old. Pregnancy, 
delivery and puerperum were normal in each 
instance. For the past two years menses have 
been irregular twenty-four to thirty days and 
profuse for six days with co-menstrual pain for 
the first two days. 

Examination on admission revealed a tem- 
perature of 101°F. which was maintained for 
two days. The pulse was 94 and the blood 
pressure 108/80. The hemoglobin was 13.8 Gm. 
The erythrocytes were 4,550,000 and 13,900 
leukocytes, 84 per cent were polymorpho- 
neuclear. The urinalysis, blood, Kahn and Kline 
were normal. The heart was normal and the 
lungs were clear. 

The pelvic examination revealed no evidence 
of infection of Skeens ducts, Bartholin glands 
or the uterine cervix. The cervix was posterior, 
closed and tender on motion. The uterus was 
normal in size, firm, anterior in position and 
painful on manipulation. There was tenderness 
in the right fornix but no palpable mass was 
felt. The cul-de-sac was free. 

The preliminary diagnosis was_ residual 
chronic pelvic inflammatory disease following 
laporotomy or endometriosis. 

Culdoscopic examination was advised and 
made on January 1, 1946. The puncture was 
made without difficulty. The pelvis was well 
visualized. The uterus was normal in size. The 
omentum was adherent to the corpus near the 
right cornu. The right adnexa was not present 
and not visualized. The intestine was adherent 
to the right side of the uterus and to the right 
broad ligament. There was a dark, irregular 
cystic mass about 1 cm. in diameter on the 
posterior surface of the uterus. This area had 
the appearance of endometriosis. The left tube 
and ovary were normal. The left ovarian liga- 
ment was normal. The pelvic peritoneum was 
normal and there were no other evidences of 
endometriosis. 

Culdoscopic diagnosis: Endometriosis of the 
uterus. Omental and intestinal adhesions. 


Experience appears to support the con- 
clusion that cul-de-sac puncture for diag- 
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nostic purposes is best employed in the 
knee chest position. When combined with 
endoscopy it is a useful adjunct to the 
present methods of diagnosis in obscure 
pelvic disease. It is believed that cul- 
doscopy will gain in favor among pelvic 
surgeons who earnestly desire to avoid 
unnecessary pelvic operations. 

Culdoscopy has made possible a definite 
diagnosis in several cases of severe men- 
strual disorders when the pathological 
change was not demonstrated by other 
means. 

In the study of sterility the cul-de-sac 
puncture and endoscopy afford all the 
information that is gained by tubal 
insufflation, most of the information ob- 
tained by uterosalpingogram plus visual- 
ization of the ovary and an estimation of 
its role in the sterility. The estimation is 
made by the presence or absence of recent 
follicular activity and by the relation of 
the fixed abdominal ostium to the ovary as 
well as by presence of adhesions about 
these structures. 

At the present time inspection of the 
ovary is the most reliable method for 
determining that ovulation is to take place 
or has just occurred. These conditions are 
evidenced by the presence of fully mature 
follicles or follicles that have recently 
ruptured or are at the time of inspection 
exuding fluid. The presence of the unhealed 
or healing follicle crater and fresh corpus 
luteum are significant. The ovaries may be 
safely, conveniently and repeatedly exam- 
ined by culdoscopy without hospitalization. 

Present methods also permit the aspira- 
tion of mature or nearly mature ovum from 
the ripened follicle as has been suggested 
to the author by Dr. John Rock. 

Occasionally during vaginal hysterec- 
tomy it has been necessary to interrupt 
the operation and to abandon the vaginal 
route. This is usually due to undiscovered 
pelvic disease or pelvic adhesions. Also 
occasionally when surgery is advised and 
attempted for the relief of sterility, path- 
ological processes are disclosed at lap- 
orotomy that make the contemplated 
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procedure impossible, or at best uncertain 
of results. It is believed that preoperative 
visualization would be harmless and useful 
in these cases. 

Contraindications. Cul-de-sac punc- 
ture cannot be performed through an intact 
hymen or when disease or atrophic con- 
ditions make the imtroitus and vagina 
imadequate. It should not be employed in 
the presence of acute vaginal infection or 
when the cul-de-sac is filled with a fixed 
mass that does not move out of the pouch 
upon assuming the knee chest position. 

It is contraindicated in cases of decom- 
pensated heart disease or debilitated con- 
ditions that do not permit assumption of 
the posture for even a few moments. 

Complications. There has been no in- 
cidence of peritonitis, abscess or hemor- 
rhage in any case in which the cul-de-sac 
was punctured in the knee chest position. 
There have been no complications in any 
case where culdoscopy was carried out. 
The post examimation course has been 
afibrile, and except for a variable amount 
of distress where air pneumoperitoneum 
was produced, has been without symptoms 
in all cases. When the procedure was used 
preoperatively no evidence of infection or 
injury was observed at laporotomy and 
the postoperative course was normal. 
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HE purpose of this paper is to present 

a case of true cyst of the round liga- 

ment, to summarize the embryology 
of the structures involved and to review the 
available literature. 

True primary cysts of the round ligament 
are rare. There are many reports in the 
literature of the occurrence of solid tumors 
of the round ligament. Adenomyoma, 
leiomyoma, endometrioma, hygroma (cys- 
tic lymphangioma), cystic degeneration of 
solid tumors, dermoids and lipoma have all 
been described. Any swelling in the in- 
guinal region is usually mistaken for an 
incarcerated inguinal or fermoral hernia. 
It is not surprising then that the diagnosis 
is not made except at operation. 

True cysts of the round ligament must be 
lined by columnar or cuboidal epithelium. 
Cystic degenerations of solid tumors have 
no lining epithelium. Hygroma are usually 
thin-walled compressible cysts which ap- 
pear after birth, are congenital and grow 
rapidly; they are multilocular, contain 
serous fluid and are lined with epithelium. 
The case which we are presenting Is one 
of true cyst because the lining wall con- 
sisted of low cuboidal epithelium. 

Kershner and Shapiro* were able to find 
only nine case reports of cysts of the round 
ligament in the literature, only four of 
which were verified histologically as true 
primary serous epithelial cysts of the 
round ligaments. They added three true 
cysts of the round ligament of their own. 

The earliest report of a cyst of the round 
ligament was made by Stanley and Skey in 
1854.4° In one case incision yielded three 
pints of fluid which kept recurring. In a 
second case they just mention a cystic 
swelling occurring in the inguinal region. 


In the third case they tapped the cyst 
which yielded serous fluid. ‘lhe cyst kept 
refillmg. None of these were operated upon. 
Only from their description one might infer 
that they were cysts of the round ligament. 

In 1859, Coulsen" reported a case of cyst 
of the round ligament but there was no 
microscopic report. 

In 1896, Cullen quoted Aschenheim, who 
described a similar instance of a walnut- 
sized cyst in the inguinal area attached to 
the uterine round ligament. This contained 
a clear fluid. The micropathology is lacking. 

Tausig, in 1914, in a review of fifty-three 
cases of tumor of the round ligament, 
mentions three cysts without giving further 
descriptive data. He further reports a total 
of 141 cases of tumor of the round ligament 
in the literature. A report on the patho- 
logical nature of the tumors in 135 of the 
141 cases was found: 79 were fibromyoma, 
nineteen cysts, one dermoid, thirty ad- 
enomyomas and six sarcomas. The nineteen 
cysts reported had no micropathology. 
Kershner and Shapiro,*° in 1943, in review- 
ing the subject, were able to find nine cysts 
of the round ligament. Micropathology 
reports were available on four. These in- 
vestigators added three cases of their own 
with the micropathological reports reveal- 
ing them to be true cysts. 

In a thorough review of all the available 
literature, twelve authentic cases of true 
cyst of the round ligament with micro- 
scopic pathology were found. The present 
report brings the total to thirteen. 

Of the fifty-two cases reported in the 
literature, those of Aumann,! Brohl,® 
Giglio,?° Heller,? Kershner and Shaprio,*° 
Martin,?? Schnedorf and Thomas, Ulezko- 
Stroganova,®! and Vassmer®? are to be 
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Fic. 2. Development of a common urogenital 


mesentery. 


 Degenerating mesonephros 
(future mesosalpiny 


Fic. 3. Development of mesocarian and mesosalpinx 
(eighth week of gestation). 


considered cases of true cysts using the 
criteria mentioned above. 


ETIOLOGY 


The etiology of cysts of the round liga- 
ment must be due to embryological an- 
amolies. The entire urogenital apparatus is 
derived from the mesoderm. 

The ligaments of the female genital sys- 
tem are also developed from the mesoderm. 
They are derived from the caudal portions 
of the mesenteries of the mesonephros. 
Thus cystic structures in these areas 
may represent persistent embryological 

rudiments. 
' A review of the development of the 
round ligament is presented. 

At six weeks the urogenital ridge is 
attached broadly near the root of the 


gut mesentery. (Fig. 1.) But soon a com- 
mon urogenital mesentery suspends the 
gonadic mesonephric regions. (Fig. 2.) 

Towards the end of the second month 
there develop definite ligamentous supports 
for the internal genitalia. These are com- 
parable in both sexes, but only in the 
female do they become structures of per- 
manent importance. The ovary is pri- 
marily suspended by a short mesentry 
known as the mesovarium which becomes 
prominent as the gonad outgrows the 
mesonephros. (Fig 3.) The remains of the 
primitive genital ridge at the more cephalic 
level persists as the suspensory ligament. 
(Figs. 4 and 5.) 

Similarly, the terminal portion of the 
genital ridge unites the caudal end of the 
ovary first to the transverse bend of 


= 
2 


mesonephric fold 


Genital 
swelling 


Fig. 4. Suspensory ligament of ovary. (From 
cephalic end of primitive genital ridge.) 


the urogenital ridge and then to the uterus 
which develops in it. The connection 
becomes fibromuscular and is known as the 
proper ligament of the ovary. (Fig. 6). 


‘Mesonephric duct + 


Miillerian duct 


Fic. 6. Development of genital cord. 


With the degeneration of the meso- 
nephric system the uterine tube lies in a 
mesenterial fold, the mesosalpinx. Some- 
what earlier the mutual fusion of the 
caudal portion of the two _ urogenital 
ridges produces the genital cord. (Fig. 7.) 
A mesenchymal shelf now appears in the 
frontal plane between the two lateral body 
walls, and contains the uterus in its center. 
(Fig. 8.) The shelf persists as the broad 
ligament on each side of the uterus, after 
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Fic. 5. Proper ligament of the ovary. (From caudal 
end of primitive genital ridge.) 


the ovary and uterine tubes descend to a 
lower position. The mesovarium and meso- 
salpinx are intimately associated with the 
broad ligament. (Same as Fig. 4.) 


Genital Fused Maiillerian 
CONE ducts 


Fic. 7. Development of broad ligament. 


During the seventh week another and 
more complicated ligament of the uterus 
appears at the level where each urogenital 
ridge bends horizontally towards the mid- 
plane in forming the genital cord. An 
outgrowth, the inguinal fold, bridges across 
to a prominence, (the inguinal crest) on the 
adjoining abdominal wall. (Same as Fig. 5.) 

Within these parts is differentiated the 
gubernaculum which later becomes a 
fibromuscular band. The abdominal mus- 
cles develop around its canal to end in the 
form of a tubular inguinal canal. At the 
outer end of this canal the cords connect 
with a second band that extends to the 
labial swelling of the external genitalia, 
ligamentum labiale. By the beginning of 
the third month the chords gubernaculi and 
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Fic. 8. Close relationship of mesosalpinx and 
mesovarium to broad ligament. 


the ligamentum labiale extend as contin- 
uous mesenchyma units from the uterus 
to the labia major. The combined cord is 
known as the round ligament. (Fig. 9.) 
The round ligament is a muscular struc- 
ture in its upper third; it contains smooth 
muscle fibers springing from the external 
muscular layer of the uterus. These fibers 
run for the most part along the anterior 
margin of the ligament to its middle third. 
The lower third consists of the same 
smooth fibers with an admixture of a con- 
siderable number of cross striated fibers, 
analogous to the cremaster fibers in the 
male. Intermingled with the muscular 
elements one also finds on the outer portion 
of the round ligament some elastic fibers. 
For a true cyst to be found in a structure 
consisting of muscular and elastic ele- 
ments, would imply that the etiology is in 
developmental anamolies of the Wolffian 


bodies. 


CASE REPORT 


Mrs. A. S., was admitted to the hospital on 
June 15, 1943, with a complaint of a lump in 
the right inguinal region for the past six 
months. The lump was about the size of a large 
walnut. Occasionally she would get a cramp- 
like pain in the right leg. On lying down she 
noticed that the lump would get smaller. On 


standing she noticed it would get larger. She © 
ligament was. excised and the cyst removed. 


complained of no tenderness or pain. 


Genital cord 
Uterine primordium 
ee Wall of urogenital sinus 


Site of Miiller’s tubercle 


Fic. 9. Course of the human urogenital ducts 

and formation of genital cord. (Model at 

two months.) The close proximity of the 

mesonephric body and duct (Wolffian) to 

the beginning of the round ligament (in- 

guinal fold). 

A year and a half ago the patient had a 
hysterectomy and a left odpherectomy for 
uterine fibroids and a left ovarian cyst. Physical 
examination revealed nothing essentially ab- 
normal except for a mass in the right inguinal 


Fic. 10. Microscopic picture of lining of cyst 
removed showing one layer of flattened cuboid 
epithelial cells. 


region which was partly reducible. No pain or 
tenderness were present. The impression was 
that an indirect inguinal hernia was present. 
At operation a mass containing fluid was found 
about the size of a large walnut attached to the 
round ligament. The outer end of the round 
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The abdomen was closed in a manner modified 
from repair of inguinal hernia. 

The pathological report was as follows: 
June 15, 1943, Lab. No. S-430-43: Gross: The 
specimen consists of an irregular cystic struc- 
ture measuring 5 by 3 by 3 cm. The wall is thin 
and in places is bluish, containing air bubbles; 
in other places the outer aspect is covered by 
fibrous tags. Upon incision a clear yellow fluid 
exudes. The inner lining is smooth, shiny and 
grey. The second specimen is an elongated 
piece of skin measuring 8 by 0.5 by 0.2 which 
is firm and pale grey. Microscopic: The cyst is 
lined by one layer of flattened cuboid epi- 
thelial cells. The wall consists of a thin layer 
of fibrous connective tissue. A portion of skin 
shows atrophy of the epithelium and mild 
chronic inflammatory changes in the subcutis. 
(Fig. 10.) 


SUMMARY 


1. A review of all available literature on 
true cyst of the round ligament is presented. 

2. The embryological development of 
the round ligament and of the female 
generative organs is presented. 

3. True cysts of the round ligament are 
rare; all have been diagnosed only at 
operation. 

4. The etiology of these cysts is believed 
to be a developmental anomaly of the 
Wolffian body. 

5. A review of the literature reveals only 
twelve cases of true cyst of the round 
ligament found with micropathological 
description. Another case is added. 

6. Of all the tumors of the round liga- 
ment, a true cyst of the round ligament is 
the rarest. 
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TISSUE CULTURE AS A CLINICAL AID IN THE DIAGNOSIS 
OF MALIGNANT TUMORS 


Epwin J. Grace, M.D. 
BROOKLYN, NEW YORK 


S long ago as the time of Hippo- 
A crates, in the Fourth Century, B.C., 
tumors, both benign and malignant, 
were known clinically. In A. D. 150, Galen 
and his school were still engaged in the 
study. Galen classified tumors as benign or 
malignant, although he admitted both 
types were contrary to nature. Benign 
tumors, he taught, arose from various 
tissues, but never destroyed the tissues. 
Malignant growths were destructive and 
tissue destroyed by them was never 
replaced. 

This view parallels the modern statement 
that all cancers are tumors, but all tumors are 
not cancers. What is of extreme importance 
to the clinician of today is, which type of 
tumor is present in a given case. The field 
of cancer research is so immeasurably large 
that no one engaged in it can afford to 
neglect any diagnostic aid which will throw 
light on the urgent question of what con- 
stitutes malignancy. 

It has long been known that different 
tumors spring from different tissues: fi- 
brémas from connective tissue; angiomas 
(birth marks, port wine marks) from blood 
vessels; chondromas from cartilage; os- 
teomas from bone; lipomas from fat. 
Laennec found that all cells spring from 
cells of the same kind. 

Weiss,! commenting on the activities of 
the cell, divided them into: cell prolifera- 
tion and movements (morphogenesis); cell 
differentiation (cytogenesis); development 
of parts from the whole (organogenesis) ; 
finally, adaptation. He names the major 
tissues in the embryo as nerve, muscle, 
connective tissue and epithelium. 

A great many workers have followed the 
lines laid down by Carrel more than thirty 
years ago. An excerpt from the New York 


Times, January 16, 1932, commented upon 
the thirtieth anniversary of the embryo 
chick heart fragment, known as the “old 
strain,’ first cultured in special medium, at 
the Rockefeller Institute by Carrel. Carrel 
retired in 1939, and Dr. A. H. Ebeling, 
one of his co-workers, took the culture to 
the Lederle Laboratories, where it has 
since been maintained by special feeding, 
administered by special nurses. Given the 
right medium, it is immortal. 

Despite this historical landmark and the 
multiplicity of workers who have followed 
in this field, very little clinical help has 
emerged from tissue culture work. This is 
because insufficient attention has been 
paid to the difference of behavior in benign 
and malignant cells in tissue culture. 

Workers agree that the cellular activity 
seen in tissue culture is not always the 
cellular makeup of the original tumor, and 
a review of the literature raises the question 
whether some cellular elements from the 
cancer bed were not cultured, rather than 


. the actual cancer cells. 


In my original paper? I have stated that 
this is unquestionably what happened and 
it seems probable that what we grew in 
tissue culture was fibroblastic material, or 
the resisting tissue of the cancer bed. This 
fact might have much clinical significance 
as a therapeutic approach. 

Gladys Cameron,* a co-worker with 
Robert Chambers in his Biological Labora- 
tory at New York University, states that 
malignant tissue is more difficult to main- 
tain in vitro on account of its power of 
liquifying the medium to a marked degree. 
The fibrin support of the cell is destroyed. 
The cells float up, become separated and 
finally die. In many types of tumor, how- 
ever, by special methods of tissue culture, 
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the cells have been mane” cultivated 
for several months. eee 

Cameron finds -that -in- tissue culture 
there is no striking difference between cells 
grown from normal and malignant tissue, 
except that, in the latter, the organization 
is less regular; but in the bebavior of the 
cells the difference is striking. Neoplastic 
malignant cells show destruction of fibrin, 
and in carcinoma there are often thick, 
ugly strands of epithelium, instead of the 
clear transparent sheets of normal cells. 
Another difference has been noted by 
Fischer‘ and other workers, namely, that a 
single malignant cell can increase and 
multiply, while normal cells can only do so 
in the presence of other cells. 

Fischer> has worked out a method for 
providing support for malignant cells. 
Instead of fibrin, he provides a piece of 
dead muscle as a support for the cells. 
He puts the muscle and tumor side by side 
in the culture medium. The sarcoma cells 
pass into the muscle and thus undue 
liquifaction is avoided. 

Among the advantages derived from 
tissue culture, Cameron finds that tumors 
can be more readily identified than by 
section. The cells retain definite char- 
acteristics. Thus breast tumor formation 
shows acini and fat droplets in the cells 
which indicates a continuation of function, 
just as the culture of renal tubules shows 
continuation of renal secretion. 

Tumor cells have to be cultured in such a 
manner that they are not overgrown with 
connective tissue. A careful technic is 
needed in that the amount of embryonic 
extract must be reduced and the frequency 
of transfers has to be cut down in order to 
avoid overgrowth of stroma cells and 
fibroblasts. 

It was formerly considered that the 
stroma cells were necessary for the growth 
of the tumor cells, but recent work has 
shown that the epithelium of mammary 
carcinoma grows with production of acini, 
without any fibroblastic tissue at all. The 
latter inhibits the growth of epithelium by 
mechanical means. It probably functions 
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as an effort on the part of nature to wall 
off a foreign body. However, if the tumor 
cells manage to reach out through the 
connective tissue and infiltrate the sur- 
rounding tissues a dangerous condition is 
formed. It is supposed that metastasis of 
tumors takes place via the lymph channels 
and blood vessels. 

Boyd® says, “In a study . . . of malig- 
nant growth two factors may be detected: 
there is the destructive and anarchistic 
tendency of the tumor cells, but there is 
also the restraining influence of the tis- 
sues . . . for instance, in carcinoma of the 
breast histological evidence may often be 
found where groups of tumor cells have 
been strangled or encapsulated by fibrous 
tissue.” 

Fibrosis is a phenomenon which explains 
why a patient can live many years without 
medical or surgical supervision. It also 
illustrates the glaring error which the 
surgeon makes in taking credit for saving 
the life of the patient with scirrhous 
carcinoma of the breast by radical surgery 
when, quite possibly, it has fibrotic body 
defense quite sufficient to preserve the 
patient’s life. 

William Bloom’ states that “with few 
exceptions, adult tissues have not been 
cultured successfully. During their devel- 


- opment they have lost the power to adapt 


themselves to the new environment. Ear- 
lier in their existence they live and multiply 
in culture. For example, at a certain stage a 
group of cells becomes identifiable as renal 
and are not identical with cells of other 
types of organs.” 

D. R. Coman® of the University of 
Pennsylvania, derived cells from peritoneal 
and pleural fluid, due to malignant neo- 
plasms and cultured them by the roller 
tube method. He reports that macro- 
phages, polymorphonuclear leukocytes, 
lymphocytes, mesothelial cells and fibro- 
blasts were cultured from all fluids. In 
one instance endothelial cells were found 
and this provided cultures resembling 
capillaries. The cells from carcinoma and 
sarcoma were cultured and grew vigor- 
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ously, thus indicating that such cells 
remain viable and capable of proliferation 
in pleural and peritoneal fluids, if given a 
satisfactory surface to which they can 
become attached. Small colonies were seen 
to develop from single neoplastic cells that 
had become isolated in the supporting 
plasma of the tissue culture. The signifi- 
cance of these observations is discussed as 
opening the field for further exploration. 
He says that the culture of cells from 
pleural and ascitic fluid can be of aid for 
diagnosis in favorable circumstances. 

M. E. Sano and L. W. Smith’ have used 
tissue culture as a diagnostic aid in hard- 
to-classify tumors. They state that doubt- 
ful cases of tumors are sometimes not 
recognized, even at autopsy, and go down 
in the records as unclassified tumors. In 
such cases tissue culture is an additional 
diagnostic aid in identifying the type. 
They cite two cases in which this procedure 
has confirmed a tentative diagnosis. 


CASE REPORTS 


Case 1. A white woman, thirty-six years 
old, showed multiple, small, subcutaneous 
nodules, distributed all over the body, non- 
pigmented and freely movable. Five years 
previously she had had a pigmented nevus re- 
moved from below the knee, by a physician, 
who diagnosed the growth as “benign nevus, 
pigmented.” One year before admission the 
patient noticed a small nodule in Scarpa’s 
triangle. This was excised after full Roentgen 
treatment. The diagnosis was “metastatic 
melanoma.” It recurred promptly. At the 
present admission the nodule showed no pig- 
mentation. Biopsy showed an atypical, spindle- 
cell tumor, non-pigmented. A fragment was 
kept for tissue culture. The patient died three 
weeks after admission. Autopsy showed wide- 
spread visceral metastases in all organs and 
subcutaneous tissue. The cells were uniform in 
size and staining qualities, but non-pigmented. 
The specimen was instantly put into the re- 
frigerator at 1°c. and forty-eight hours later 
transplanted to Lewis tubes on cover giass con- 
tainers. Medium used: Calf embryo extract, 
chicken plasma and tyrode solution. Fourteen 
days later fibroblasts, clasmatocytes with deep 
staining pigment were distributed evenly 


through the cytoplasm; some granules were 
nearly black and there were black granules lying 
loose in the medium. Small pseudenodia were 
present. The diagnosis was malignant mela- 
noma, showing amelanotic features clinically. 
The appearance of pigment in culture was due 
to changed metabolic activity. 

Case 1. A boy, eighteen months old, had a 
marked supraorbital swelling and _ swollen 
glands of the neck after a cold. The biopsy 
showed an atypical lymphosarcoma. The 
growth was maintained six months. At that 
time we could not obtain suitable embryonic 
extract, and the cells shrunk and appeared 
crenated, but on again providing suitable 
medium, they migrated and proliferated. 


The authors claim that, as the knowledge 
of the appearance of the various types of 
cells increases, the utilization of tissue 
culture methods will assume increasing 
importance in the diagnostic field. 

In writing of tissue culture of various 
types of cancer Jean Verne” in the chapter 
headed “Comportement des Cancers ez 
Culture” states that the culture of the 
various types of cancers showed an evolur 
tion peculiar to each of them and necessi- 
tated particular technic methods in each 
case. The culture medium is frequently 
liquified, which called for various cultural 
artifices. . . . certain plasmas or sera have 
an inhibitory effect on proliferation of 
cancer cells; on the other hand we must 
recognize formative and stimulating sub- 
stances, such as hepatic tissue, testicular 
tissue of cancerous animals, thyroid, gen- 
tial or salivary glands and embryonic 
tissue, which all favor proliferation. Kidney 
and spleen tissue, on the contrary, have 
inhibitive action. Fischer points out that, 
contrary to normal tissue, cancerous ele- 
ments can be grown from a single cell. 

Verne further states that, morpholog- 
ically, cancer shows augmentation of 
chromosomes and formation of giant cells. 
Sarcoma shows two types of cells—fibro- 
blas:s and ameboid cells. He cites Fischer 
and Carrel who said that the macrophages 
constitute the sarcomatous cells. This for 
two reasons: (1) according to Fischer, when 
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the sarcoma. cells take on purely fibro- 
blastic aspect, they have lost their malig- 
nancy; (2) in the Rous Sarcoma, it is the 
macrophages which fix the virus. 

A Mexican worker, L. B. Soto,!! quotes 
O. Bucher’s opinion that all malignant 
neoplastic cells possess phagocytic activ- 
ities, 'n which opinion Soto concurs. He 
comments upon the proteolytic and glyco- 
lytic properties of these cells. He finds that 
cells arising from mesenchymal structures 
are the easiest to culture, also that the life 
of the neoplastic cell is shorter than that of 
the normal cell. Malignant cells rapidly 
produce toxic substances. Soto has suc- 
ceeded in producing immunity by anti- 
bodies, the latter of pure neoplastic cells. 
He cites the work of Carrel and Fischer in 
transforming normal cells into tumor cells. 

The author believes that in low-grade, 
well differentiated tumors it is possible 
that the radiologist may adversely alter the 
status of cellular differentiation. This 
problem must be approached biologically 
in order to be sound therapeutically. 

The foregoing investigations by numbers 
of independent workers show that con- 
siderable work has been done in observa- 
tion of the cancer cell in tissue culture. 
The data should be examined and classified 
to show how the more malignant types can 
be differentiated from benign forms in 
tissue culture and what diagnostic signifi- 
cance can be attached to the picture. 

The author’s? earlier investigations, 
made over a period of years, were con- 
ducted at the biologic laboratories of 
Washington Square College of New York 
University, under the auspices of Prof. 
Robert Chambers. In this series the opera- 
tions from which the specimens were taken 
were usually done about g a.m. and cul- 
tured in the early afternoon of the same 
day. Medium: 2 volumes of the following: 
1 vol. chicken blood plasma; 3 vol. human 
serum; 1 vol. embryonic extract. Twelve 
to fifteen explants were made from each 
tumor. 

The various tumors showed difference in 
behavior from each other in from twenty- 
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four to ninety-six hours after culturing. 
This suggested that such differences might 
be related to the grade of malignancy of 
the tumor as seen clinically. It was as- 
sumed that different types of behavior in 
tissue culture might have diagnostic signifi- 
cance In cases of tumor difficult to classify 
by ordinary methods. | 

In a series of thirty-seven diverse tumors 
reported, fifteen others had to be excluded 
from the list, on the ground of contamina- 
tion, or other factors. As the number of 
each class of tumor was small the results 
of that series had to be regarded as tenta- 
tive. It has to be emphasized here, accord- 
ing to Cameron? that tumor tissue, taken 
from an area contaminated at its source, 
is not suitable for culture, as, for example, 
tumor tissue from the skin, or G.I. tract. 
The following case illustrates this point, 
also points in differential diagnosis: 


A patient, male, thirty, lawyer who was first 
seen March, 1941, gave a history of having had 
a nevus on the right thumb. This was struck 
and became infected. Home treatment was 
futile. He then had a series of roentgen treat- 
ments which cleared up the infection. He was 
advised biopsy and excision. Examination 
showed a swollen right thumb, with an ulcer 
5 mm. in diameter, tender and filled with 
fluid. There were palpable axillary nodes and 
rales in the chest. Operation on the thumb was 
done shortly after. The pathology report 
showed “‘squamous cell carcinoma of skin of 
thumb.” Tissue culture could not be done on the 
nevus growth which was contaminated. The 
axillary node, however, was cultured for five 
days. It showed growth of wandering cells, 
fibroblasts and leukocytes; no epithelium (ma- 
lignant cells). This diagnosis has been borne 
out by the subsequent history. The axillary 
nodes have disappeared and the patient is well 
today, with no signs of recurrence. 


In reviewing the progress that has de- 
veloped in this field since my first publica- 
tion, 1941, it is evident that despite the 
meager evidence and crude methods of 
interpretation, the work did have definite 
clinical value. Considerable work has been 
done since in the Chambers laboratory. 
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C. G. Grand, Robert Chambers and 
Gladys Cameron! succeeded in growing 
mouse and human melanomas in tissue 
culture. They found the implanted frag- 
ments tended to render the medium very 
alkaline. They neutralized this by growing 
fragments of normal tissue in the same 
medium. When there were many fibro- 
blasts present, the material did not become 
alkaline. Three types of cells occurred in 
the outgrowth, viz: macrophages, fibro- 
cytes and melanoblasts, the latter being 
spherical cells and highly dendritic. They 
contained melanin granules in irregular 
clumps throughout the cytoplasm. The 
fibrocytes possessed little melanin. In the 
melanoblasts, melanin was found in the 
dendrites and the periphery of the main 
cell body. Phagocytic activity was ob- 
served chiefly in the macrophages. The 
melanoblasts were very sluggish, the cell 
remaining in one position for days. The 
pigment granules could be seen moving 
within the dendrites. The melanoblasts 
were easily recognized in the culture by 
their morphological characteristics. 

Further studies on neoplasms were 
carried out by Gladys Cameron and Robert 
Chambers." In these investigations human 
tumors were cultured for from three to 
four months, in a medium consisting of 
chicken plasma, human serum, and chick 
embryonic extract. When discontinued 
the cultures were growing rapidly. 

In primary carcinoma, it was essential 
to avoid fibrocytic growth. The nodules 
had to be dissected from the dense fibrous 
tissue. The sequence of cells which migrated 
from the explant was in this order: 
leukocytes, shortly followed by lympho- 
cytes five or six hours after incubation; 
macrophages within twelve hours; fibro- 
cytes in from twenty to twenty-four 
hours; epithelia, rarely before twenty- 
eight hours. Cameron and Chambers 
showed that in: 

Primary Mammary Carcinoma: (A) Small 
groups of cells emerging from the explant, 
developed into hollow nodules indicating 
acini, of which some were grouped, some 
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isolated. Eventually the acini spread out 
into flattened sheets. (B) Intracellular 
fatty globules, typical of mammary gland 
epithelium, were observed only within 
cells comprising the acini. In stained 
specimens the epithelium of the acini 
stained more intensely than the epithelial 
sheets. 

Lymph Node Metastases of Mammary 
Carcinoma: Acinar formation was infre- 
quent or absent.* 

Lymph Node Metastases of Squamous 
Cell Epithelium: Concentric development 
of cornified epithelium, surrounded by 
fibrocytes, appeared in culture after 8 
to 10 days. These simulated the so-called 
‘Pearls’ which characterize the tumor. { 

Angio-endothelioma: Endothelial columns 
and tubes developed in the medium and 
progressively branched and increased in 
size. In this there also appeared melano- 
blasts, highly pigmented macrophages and 
cells identified as neuroglia. 


In the mammary and parotid tumors, 


the formation of acini was most pro- 
nounced in regions where fibrocytes were 
scanty. 

Cameron and Chambers, with C. J. 
Kensler,!! made studies on the effects 
of chemicals on cancerous ‘cells and on 
normal cells. They found that human 
mammary carcinoma cultures, exposed 
for twenty-four hours to a concentration 
of 0.002 of heptanal, followed by a return 
to normal medium, underwent a slow, 
progressive, and complete disintegration 
of the epithelium in four to five days. 


* This is quite logical, because the undifferentiated 
cells in any cancer are the ones most likely to metas- 
tasize, and in the grading of cancer by the clinician the 
fundamental factor in prognosis depends on the type 
of cell dominating the primary tumor. The growth 
dominated by well-differentiated cells will have a good 
prognosis, with a bad outlook almost always attends the 
opposite phenomenon. This biological fact, unfortu- 
nately, is not sufficiently appreciated by many surgeons, 
who often, unduly, claim so-called cures in low-grade 
neoplasms, crediting technical proficiency, rather than 
biological phenomena. 

; Although “cancer pearls” were noted in the 
metastatic node, this being the differentiated element 
of the primary squamous cell growth, this is not usually 
the dominating characteristic in the lymph nodes. 
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In contrast to this the epithelium of 
normal human mammary gland cultures, 
and the fibrocytes and lymphocytes. in 
cultures of either normal or malignant 
tissues, were not affected by prolonged 
exposure to concentrations up to and 
including 0.007 M. 

In the same laboratory, differential 
diagnosis of Hodgkin’s Disease lymph 


nodes from other lymphomas and from: 


normal lymph tissue, has been carried 
out by C. G. Grand?® by tissue culture 
methods. The lymph nodes were obtained 
surgically from Memorial Hospital, New 
York, and from the Hodgkin’s Disease 
Laboratory of St. Vincent’s Hospital, 
New York. The lymph nodes were from 
early and late stages of the disease. 
As controls, normal lymph nodes were 
used, also nodes from various lymphomas 
(twenty lymphosarcomas, fifteen leuke- 
mias) and from several metastatic car- 
cinomas and lymphadenitis cases. 

The cultures were maintained for periods 
varying from a few days to several weeks. 
The migrations on the explants were as 
follows: twenty-four bours—granulocytes, 
eosinophiles and lymphocytes; forty-eight 
hours—macrophages, reticulocytes and fi- 
brocytes; forty-eight to seventy-two hours— 
large, multinucleated giant cells with 
oval nuclei. These appeared on the peri- 
phery of the explant. The nuclei surrounded 
a large, grayish, granular region, gen- 
erally occupying the central portion of 
the cell. These cells, known as Reed- 
Sternberg cells, were typical of every 
case of Hodgkin’s disease, but absent 
from other lymphomas and from normal 
lymph nodes. The cells increased. in 
number and size the longer the culture 
was maintained. 

The granules of the central body of the 
Reed-Sternberg cells stained deeply within 
fifteen minutes, with brilliant cresyl blue, 
the color varying from red to purple. 
These inclusion bodies were also seen 
in the fibrocytes, macrophages and lym- 
phocytes, similarly stained. 

Cells from normal lymph nodes inocu- 
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lated with supernatant extract from Hodg- 
kin’s disease, when cultured, also showed 
cell inclusions, when stained with brilliant 
cresyl blue. 

Supernatant fluid, injected on to the 
surface of the chorioallantoic membrane 
of hens’ eggs, of six to eleven days incuba- 
tion, showed, after six more days’ incuba- 
tion, clusters of vesicles, 1 mm. in size, 
containing clear fluid. These lesions were 
cultured forty-eight hours and then stained 
with brilliant cresyl blue. They showed 
the cell inclusions seen in the original tis- 
sue culture. No control tissue produced 
this result. 

This highly significant contribution to 
establishment of an accurate diagnosis of 
Hodgkin’s Disease in the difficult field of 
adenopathies, supports the original re- 
quest of the writer, in 1941, that this 
method of differentiation be incorporated 
as a routine procedure in cancer study. 
Clinicians realize, only too well, the 
present difficulties in reaching an unassail- 
able diagnosis in this disease. The recent 
studies quoted confirm the earlier work 
done by the writer, namely, that the 
behavior of tumors under tissue culture, 
is diagnostic, both as to activity and 
probable malignancy of the tumor, and 
also as regards differentiating between 
different types of lesions. All workers in 
this field concur in the idea that malig- 
nancy of a neoplasm seems to go hand in 
hand with its tendency to liquify the 
culture medium. 

The writer’s interest in this problem 
arose from association with Miss Cameron, 
Dr. Chambers and the late Dr. Frey, 
although the iatter, before his death, was 
not certain of the clinical interpretation 
given or willing to jointly publish the 
original paper. In that study? it was 
found that, under culture conditions, 
tumors evince three characteristics, (1) 
degree of liquifaction of the medium; 
(2) migration of wandering cells, irregu- 
larly spherical in shape, probably leuko- 
cytes and macrophages; (3) migration 
of more or less spindle-shaped cells which 
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are fibroblasts and arise from connective 
tissue. These latter, in tumor tissue, 
migrate early and abundantly from the 
explant. In normal, adult, mammalian 
tissue, there is a latent period before 
growth is initiated. 

In 1929, the writer examined and graded 
a series of cases of carcinoma of the breast, 
grading them arbitrarily according to their 
relative malignancy, approximately fol- 
lowing Broders’ technic,’® as follows: 


I II Ill IV 


No liqui- Slight liqui- Much liqui- = Much liqui- 
faction of faction, few faction, many faction, 
themedium wandering wandering many wan- 
and no vis- cells. cells. dering cells, 
ible cell ac- plus fibro- 
tivity: blasts. 
Benign Low grade Mediumgrade High grade 


In our classification, Group 1 is definitely 
benign. This grading is highly important 
clinically, in order to avoid the numerous 
unnecessary operations, with attendant 
multilation, that have been done on so- 
called “borderline” cases of neoplasms. 
No surgical pathologist can ignore this 
fact for a moment. Osler’s” dictum of 
“As is your pathology, so is your practice” 
might be modernized to read SAS is 
your biopathology, so is your practice.” 

This method of grading brought out the 
following points: the higher the grade of 
tumor, the greater the tendency to metas- 
tatize, and the further the metastasis 
from the primary site, the greater the 
malignancy. These facts call for such a 
method as tissue culture to grade neo- 
plasms according to their property of 
proliferation and metastasis. 

It was discovered also that the more 
the cells adhered to the normal parent 
architecture, the less they tended to 
metastasize. Conversely, the more they 
leaned toward undifferentiation, the more 
prone they were to metastasize. The 
importance, clinically, of distinguishing 
between the two types is seen in such a 
case as cancer of the colon. A well-differen- 
tiated adenocarcinoma will kill by obstruc- 
tion unless removed surgically. On the 


Grace—Malignant Tumors 


Marcu, 10947 


other hand, the type with undifferentiated 
cells will kill by metastasis. Thus factors 
of biopathology of the cell weigh strongly 
in estimating surgical prognosis. 

In the group of high-grade, undifferen- 
tiated cell tumors, all the patients were 
dead in six months from the time of the 
tissue culture studies. Cultures showed a 
profuse growth of fibroblasts from the 
explant, while the original section showed 
very little fibrosis. It should be recog- 
nized that man’s greatest cellular defense 
against cancer is his ability to lay down 
abundant fibrosis in the cancer bed, 
therefore our therapy should be directed 
to enhance the proliferation of fibroblasts 
as a biological defense. 

In our series the benign tumors, (with 
one exception) showed no activity. Malig- 
nant tumors, (with one exception) showed 
much activity of various degrees. These 
two exceptions, however, cannot be ig- 
nored: (1) fibroid tumors of the uterus 
are considered benign, except for two per 
cent. In tissue culture, however, of eight 
cultured, four showed a slight activity, 
the rest none.? Metastatic tumors of the 
axillary gland (breast carcinoma) are 
definitely malignant, yet, three such tu- 
mors showed no activity at all in tissue 
culture. It is possible that in forty-eight 
hours we might have obtained a growth 
if we had allowed for a longer period of 
culture. To explain the discrepancy more 
time and critical study must be given to 
coordinate the findings in tissue culture 
in both primary tumors and metastatic 
nodes. 

Oberling’® considers the cancer problem 
to be closely associated with the organiza- 
tion of the cell. It appears in the same form 
in almost all animal species and even In 
plants, and suggests some impairment of 
some mechanism essential to life. The 
nature of the malignant process is identical, 
no matter what its origin. 

The writer believes that one of the 
greatest errors made by physicians in 
cancer research has been in directing all 
their investigations to man alone, ignoring 
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the great fundamental biological prin- 
ciples involved. 

To surgeons it is very apparent that 
cancer behaves in human subjects in 
many different ways, but the clinical 
picture always bears a definite relation 
to the cellular makeup of the neoplasm, 
the reaction of the tissue in the cancer 
bed, and the anatomic position of the 
growth. The cellular makeup of the 
neoplasm is biologically the most vital 
part of the problem. Atypical cell behavior, 
therefore, is the crux of the cancer problem. 

In 1761, Fontanna wrote that research 
is a game of chance in which the probability 
of error is great, and the chance of dis- 
covery of truth small. Some clinically 
important facts remain steadfast, how- 
ever, such as the observation by Fischer 
and other workers that cancer elements 
can grow from a single cell. This gives 
us a very important point in laboratory 
procedure. Another vital fact is the degree 
of fibrosis. The greater the fibrotic defense, 
the better the prognosis. 

The writer is confident that if clinicians 
would consider the biopathological aspect 
of cancer research an infinitely sounder 
approach to therapy would immediately 
result. This has been neglected by physi- 
cians who have remained bound to old 
methods of diagnosis, prevalent for more 
than half a century, such as staining of 
dead, fixed cells by hematoxylin and 
eosin. Whereas attention should be centered 
on the growth habits of the living cell in 
suitable culture medium. MacCarthy and 
Broders at the Mayo Clinic have, for 
years, insisted on the necessity for cyto- 
logic study. In this the writer emphatically 
concurs. He feels that the biological 
approach to the problem would, if de- 
veloped, save many patients untold misery 
and limit the magnitude of many surgical 
problems. The culture of living cells 
demands an important place in our ar- 
mamentarium for combatting cancer, if 
any intelligent progress is to be made in 
our therapeutic efforts. At this most 
opportune moment, when so much na- 
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tional publicity is devoted to the cancer 
problem, it is a fatal error to support 
some fantastic or nebulous ideas in cancer 
research and neglect this practical and 
practicable contribution to accurate diag- 
nosis. It is true that, while activity of 
migrating cells can be noted within twenty- 
four hours, periods of time from two 
weeks to a month are often necessary to 
produce a growth of tumor cells which 
are actually specific. Nevertheless, cell 
activity is something which can give us 
warning of possible danger to the patient. 
Cases can occur which baffle both the 
surgeon and the pathologist. An ancient 
slogan that went the round of the medical 
schools was, “If the pathologist says 
‘malignant’ the patient will be all right.” 
This proverbial jest may contain a grain 
of truth. 

The writer insists that the tissue cul- 
ture method has not been given sufficient 
trial. A group of hospitals could combine 
in making this a routine service, whereby, 
at least, the activity of tumor cells in 
culture could be noted and reported on 
after a twenty-four hour period, and a 
diagnostic Iandmark be obtained. The 
diagnostic tools of the past are outworn. 
On the scientific horizon there is no aid, 
potentially greater for service to the 
cancer patient, than this method. 

Years ago, Virchow” stated “... 
nothing has penetrated less deeply into 
the minds of all than the cell-theory in its 
intimate connection with pathology .. . 
the cell is really the ultimate morphological 
element in which there is any manifestation 
of life, and that we must not transfer the 
seat of real action to any point beyond 
the cell.” Real progress in the field of 
cancer therapy will only come if we humbly 
return to this philosophy and start anew. 


SUMMARY 


1. Tissue culture work has been prac- 
tised for more than thirty years, yet little 
help for the clinician has arisen from it. 

2. Malignant tissue has the tendency 
to liquify the culture medium. Special 
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technic is necessary to avoid this if the 
cells are to be cultured over prolonged 
periods. 

3. Tumor cells can be more readily 
identified by tissue culture than by section. 
The cells retain their functional character- 
istics. 

4. Tumor cells that are atypical and 
hard to classify may be identified by tissue 
culture methods. 

5. Malignant cells can proliferate from 
a single cell. This does not take place 
in normal tissue. This fact, with greater 
experience, may be a sign pointing the 
way to earlier diagnosis. 

6. Increase in activity of tumor cell 
growth is related to their degree of malig- 
nancy. 

7. The author has graded tumors into 
four classes, according to their degree of 
malignancy. 

8. Tissue culture methods have been 
used to differentiate the nodules of Hodg- 
kin’s Disease from other lymphomas. 
This practical procedure in the difficult 
diagnosis of Hodgkin’s Disease, should 
be universally used. 

g. Tumors with differentiated cells have 
less tendency to metastasis than those 
with undifferentiated cells. 

10. High activity of cells in tissue 
culture gives warning of danger to the 
patient. 
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RECURRENT DISLOCATION OF THE PATELLA* 


FREDERICK R. THOMPSON, M.D. AND Davip M. BoswortTH, M.D. 
NEW YORK, NEW YORK 


of the patella always occurs to 


Reet the pet or habitual dislocation 
the lateral side of the joint. The 


condyle, or basic underlying growth dys- 
plasia which existed prior to the trauma. 
Genu valgum also causes stretching of 


Cc 


Fic. 1. A, represents normal contour of femoral condyles in vertical view. B, shows underdevelopment of 
lateral femoral condyle of moderate extent as encountered in cases with slipping patellas. c, extreme 
underdevelopment of lateral femoral condyle and deformity of trochlear surface. 


patella slips over the lateral femoral 
condyle, causing the clinical appearance 
of a very prominent medial femoral 
condyle. Because of this prominence, the 
patient generally states that the patella 
moved inwards. There has, however, been 
no reported instance of dislocation to the 
medial side. 

Trauma has been suspected of playing 
a part in initiating dislocation of the 
patella laterally. It is our opinion, however, 
that the recurrent cases have a primary 
basic underlying fault permitting dis- 
location to occur. Trauma may be the 
precipitating incident. All of our cases 
gave a history of original trauma of some 
degree, but the trauma was of a mild 
type, such as might happen to a normal 
knee without resulting in patellar dis- 
placement. Many of our x-rays show a 
bony under-development of the femoral 


the medial capsular ligaments and pro- 
motes lateral mobility of the patella. 
Although most of these cases also show 
underdevelopment of the lateral femoral 
condyle, genu valgum, by altering the 
pull of the patellar tendon lateral to the 
midline of the femur, enhances the tend- 
ency to dislocation. Recurrent dislocation 
has occurred in rickets with marked genu 
valgum, and similarly in infantile paraly- 
sis. Clinically the structures attached 
to the medial side of the patella are usually 
much more relaxed than in the normal, 
even though it may not be possible manu- 
ally to dislocate the patella. 

The most important cause, nevertheless, 
for recurrent dislocation of the patella 
is an underdeveloped lateral femoral con- 
dyle. (Fig. 1.) This we believe to be con- 
genital. One family in our series has shown 
a pronounced hereditary factor for habitual 


* From the Orthopedic Service, St. Luke’s Hospital, New York City. Presented at the New York Academy of 
Medicine, Orthopedic Section, November 17, 1944. 
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2 


Slipping Patella . 


Fic. 2. Recessive trait of recurrent dislocation of 
patella encountered in one family. 


dislocation of the patella. Since this hered- 
itary factor has not been reported before; 
and since the factor is quite obviously a 
recessive gene in this particular family, 
it is thought to be worthy of mention 
in this report. (Fig. 2.) It was noted that 
the dislocation occurred among the females 
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of this condition whenever a suspected 
medial meniscus injury is observed in a 
girl. A torn medial meniscus is rather 
rare in girls and in more than one instance 
in our series, a diagnosis of “torn medial 
meniscus” had to be revised to one of 
“slipping patella.” 

Although in these patients the patella 
is supposed to be located at a more 
elevated level than in the normal knee, 
this is not always discernible from clinical 
examination or roentgenogram. In roent- 
gen films the level of the patella is governed 
largely by the degree to which the knee 
is flexed. Even with the knee extended 
(an unusual roentgenographic view to 
take) it has not been possible for us to 
find pathognomonic elevation of the pa- 
tella. In some lateral views a definite 
flattening of the anterior surface of the 
lateral femoral condyle can be seen. 


Fic. 3. A, tear-shaped formation of the patella frequently encountered with minimal flattening of 
lateral femoral condyle. s, flattening of anterior surface of lateral femoral condyle. c, illustration 
of case in which lateral dislocation of patella could not be prevented on flexion of the knee even 


by most forcible manual manipulation. 


of this family and did not occur in the 
males. In our series of operative cases, 
all were females. As in congenital dysplasia 
of the hip, it is probable that the under- 
development of the femoral condyle takes 
place in varied degrees in both sexes. 
Since dislocating patellas are more fre- 
quently seen in females, and usually 
with a history that the knee suddenly 
gave away beneath them as they stumbled 
(or following a trauma), it is wise to think 


(Fig. 38.) This is the point over which 
the patella dislocates as the knee is being 
flexed. The most informative roentgeno- 
graphic view has been one taken with the 
patient lying prone with the knee flexed 
so that a posteroanterior view of the 
femoral condyles is obtained. This has 
usually demonstrated that the lateral 
femoral condyle is definitely underde- 
veloped when compared to the normal 
knee. In some cases, there is an associated 


i 
¥ 


LX XIII, No. 3 


change in the shape of the patella, with 
the patella being tear shaped, (Fig. 3A) 
rather pointed at its lateral margin, and 
with the bulk of its body toward the medial 
aspect of the knee. In the younger patients 
there has been no associated osteoarthritis 
of either the patellas or femoral condyles. 
In the older cases osteoarthritis has been 
observed, and associated with it there 
has occasionally been evidence of loose 
bodies in the knee. In some patients the 
tendency is so pronounced that the patellas 
will always dislocate when the knee is 
flexed. (Fig. 3c.) The patella cannot be 
held on the trochlear surface even when 
the examining hand attempts to do so. 
These severe types, of course, present no 
problem in diagnosis. 

The first reported operative technic 
for this recurrent dislocation of the patella 
was by Heller in 1850. (Fig. 4a.) He 
attempted to tighten the medial portion 
of the capsule by scarification. Hoffa, 
in 1899, sutured the medial capsule after 
excising a portion of it. In 1900 Trendelen- 
berg (Fig. 4B) inserted a bone peg into 
the superior surface of the lateral femoral 
condyle, to restrain lateral dislocation 
of the patella as the knee was flexed. Supra- 
condylar osteotomy advised by Graser 
In 1904 was performed in cases of severe 
genu valgum. Goldthwait, in 1904, trans- 
planted half of the patellar tendon medially 
to keep the patella in place. This was the 
first time the insertion of the patellar 
ligament had actually been changed in 
its line of pull. Tubby, in 1912, divided 
the capsule laterally to allow the patella 
to be displaced medially when the inner 
capsule was reefed. The division of the 
lateral capsule is the basic underlying 
principle for securing results. There is a 
very definite tightening of the tissues 
that run from the superolateral border 
of the patella toward, and extending into, 
the vastus lateralis. We have not found 
any specific transverse band, extending 
from the inferolateral aspect of the patella 
to the biceps tendon, as described by 
one author. There has been instead, a 
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1924 
Mouchet & Durand 
Fic. 4. Illustration of various operative pro- 
cedures:.A, on capsule; B, on bony parts; 
c, by transplantation of tibial tubercle. 


general tightening of all of these lateral 
structures. It is important to divide these 
structures in any type of operation that 
is done. 

Subsequent fascial operations have been 
devised by Gallie, by Le Mesurier and 
by Campbell, using fascial bands medially, 
to prevent the patella from dislocating in 
addition to dividing the tight lateral 
capsule. 

Brackett, in 1912, operated on the 
bone as well as on the local tight fascia. 
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Fic. 5. Transplanted tibial tubercle anchored slightly 
distally and far medially by three-hole plate and three 
screws. Two screws hold tubercle down, prevent its 
rotation and imbed in the far cortex. The third screw 
anchors the whole transplant distally to solid tibia. Note 
that patella is held engaged on the trochlear surface, 
even with the knee extended, and is drawn to the medial 
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side. 


After dividing tight lateral fascia, he 
elevated the flattened lateral condyle and 
inserted a bone wedge to hold the raised 
portion in place. 

Two French surgeons, Mouchet and 
Durand, in 1921, first changed the com- 
plete insertion of the patellar ligament 
more medially by redirecting the course 
of the patella and its tendon through a 
separate opening in the capsule. (Fig. 4c.) 
Without knowledge of their work, we 
tried this procedure on one case. The 
most recent bony operation for dislocating 
patellas is that reported by Hauser in 
1938. He believed that the patella not 
only rode higher on the femur than 
normally, but that the patellar tendon 
was lengthened. To overcome these factors, 
the tibial tubercle was transplanted distally 
and medially. 

While this operation has been extremely 
successful in our hands we have now 
modified the procedure to some extent. 
First, we incise the medial and lateral 
fascial structures, but do not plicate or 
suture the medial capsule. The operation 
seems to work successfully when this is 
not done. Second, we prefer to fix the 
tibial tubercle by a Vitallium plate and 
screws. Third, we employ a plate extending 
below the tubercle transplant to solid 


tibia, and therein is placed another screw. 
Stability obtained by this type of fixation 
is markedly improved and allows earlier 
mobility and weightbearing with a shorter 
convalescence. Fourth, we avoid trans- 
plantation of the tubercle too far distally 
and judge the amount of medial displace- 
ment at operation after freeing the tubercle. 
Fifth, cast support for one week only is 


used. 


CASE REPORTS 


Case 1. C. L. H. The tibial tubercle was 
transplanted downward and medially and fixed 
with one Vitallium screw into the tibia. In her 
follow-up examination, the knee only per- 
mitted go degrees of motion for over a year but 
finally loosened up still further until now, five 
years postoperatively, she has a full range of 
motion. 

Case u. M. C. Operation was performed 
with a transplantation downward 114 inch. 
The tibial tubercle was fixed in its new location 
with two Vitallium screws. This has resulted in 
a stable knee with full motion at five year 
follow-up examination. 

Case ul. E. B. The tibial tubercle was 
transplanted under firm tension medially and 
downward about 2 inches, and fastened in place 
with a plate and two Vitallium screws. A long 
leg cylinder plaster was applied for six weeks. 
The patient was allowed to bear weight and 
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walk three weeks following operation. At the 
end of two and a half years, she had motion 
only from 180 to go degrees. The knee is 
stable, symptomless and the patella has not 
redislocated. The undue tension with prolonged 
encasement cost this patient motion. 

Case iv. J. M. The tibial tubercle was 
transplanted 114 inch downward and medially 
and fastened in place with a plate and two 
Vitallium screws. One week postoperatively 
plaster retention was used. She fell and strained 
the knee three weeks postoperatively without 
loosening her transplant. She returned to duty 
as a student nurse in 244 months. There was 
full range of motion less than seven months 
postoperatively. Absolute plate fixation and 
early motion promoted this favorable result. 

Case v. M. B. (Fig. 5) This nineteen year 
old girl was first diagnosed as having a torn 
medial meniscus but later was seen with a 
frank dislocation of the patella. At operation a 
recent hematoma of the medial capsule was 
discovered. Operation was performed using a 
plate with three screws. She was walking with 
a brace in two weeks. Follow-up examination 
shows an excellent result with full range of 
motion and no recurrence of the dislocation. 

Case vi. J. S. A forty year old woman, 
whose patellas had been slipping out of place 
since her early youth, was not possible to flex 
the knees and still hold the patellas on the 
trochlear surfaces. Both knees were operated 
upon. The lateral capsule and vastus lateralis 
were extremely tight. There was marked ex- 
ternal rotation of the tibia as compared to the 
femur. The anterior tibial crest was fully 45 
degrees to its normal position. On the right, 
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two screws were used to fix the tibial tubercle 2 
inches downwards and medially. On the left, 
instead of the usual operation, the patella and 
its tendon were transplanted through the 
capsule after the operation of Mouchet and 
Durand. The tibial tubercle was then fastened 
to the tibia, as on the right. Extensive dissec- 
tion was required. Hematoma, infection and 
necrosis occurred on both sides, leaving the 
right knee stiff and painful andthe left knee 
unstable. We advise against similar extensive 
operative procedures. 


SUMMARY 


1. We believe that flattening of the 
dateral femoral condyle is a frequent 
finding in roentgenographs of these knees. 
It probably represents a congenital heredi- 
tary recessive trait. 

2. We believe that simple transplanta- 
tion of the tibial tubercle medially, but 
not too far distally, with division of the 
medial and lateral capsule of the knee 
joint satisfactorily controls recurrent dis- 
location of the patella. It is not necessary 
to suture the capsule on either side. 

3. The transplanted tibial tubercle 
should be fixed in place with a three 
hole plate and screws. The distal screw 
should be embedded in solid tibia. This 
promotes maximum stability and allows 
early mobility. 

4. Little or no postoperative plaster 
support is indicated with the above plate 
fixation. 
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COMMON ERRORS IN BURN TREATMENT 


H. L. RoMeEncE, M.D. 
Member of Associate’Staff, Memorial Hospital 
SPRINGFIELD, ILLINOIS 


HE treatment which a burned patient 
receives in the first two hours after 
injury will largely determine the 
outcome of the case. If he is properly cared 
for during this early period, there is hope 
for the patient’s comfort and life; for it is 
during these early hours that the manage- 


ment of pain, infection, shock, nutrition, 


anoxia, toxemia, fluid balance, wound 
healing and numerous allied vital problems 
have their inception. The magnitude of 
their importance is so often unappreciated 
until too late that it seems desirable tc 
stress some of the common errors in burn 
treatment. 

The fact that burn management is 
rapidly changing and that the average 
physician treats, at most, one or two seri- 
ous burns a year, makes errors understand- 
able. McClure! aptly states that if the 
7,000 deaths from burns occurring yearly 
in the United States “were equally dis- 
tributed among the 130,000 practicing 
doctors, each would see only one fatal 
case in 18 years of practice.” 


ERROR OF NOT RECOGNIZING A BURN AS A 
SURGICAL PROBLEM 


If it is desirable to approach the operat- 
ing table properly gowned and masked, 
how much more important it is to make a 
similar approach to burn wounds which by 
their very nature are parallel with the 
body surface and readily exposed to in- 
fection. The necrotic tissue so ideal for 
bacterial culture cannot be adequately 
débrided and must be protected from 
contamination. Inasmuch as the highest 
standards of surgical technic are habitually 
practiced by the operating room personnel, 
it is most desirable that burns be dressed in 
surgery. 

The emergency rooms of most hospitals 


are used for the determination of tentative 
diagnoses and the treatment of minor 
injuries (including infected wounds). Inas- 
much as the diagnosis 1 is obvious and the 
injury Is a serious one, there is little reason 
to stop there except for a hypodermic for 
the relief of pain. The least desirable pro- 
cedure is to send the patient immediately 
to his private room, where practically 
nothing is sterile. 


ERROR OF NOT RECOGNIZING THE EXTENT 
AND DEPTH OF A BURN 


As in other forms of trauma, the severity 
of burns is often underestimated until 
many hours after injury when the alarming 
manifestations of weak pulse, lethargy, 
fever, nausea, vomiting, oliguria, bloody 
diarrhea, disorientation, etc., develop. For- 
tunately burn trauma is generally only skin 
deep, and one needs no x-rays or special 
tests to estimate its severity. Roughly 
speaking, any second or third degree burn 
involving 10 per cent or more of the body 
surface, or approximately the surface area 
of one upper extremity, is a candidate for 
hospitalization. 

A hasty sketch of the burned areas on 
paper containing anterior and posterior 
views of the human body is of great assist- 
ance in helping one to estimate the per- 
centage of body surface burned. Berkow’s? 
estimation of body surface is as follows: - 
(1) Upper extremities 18 per cent; (2) lower 
extremities 38 per cent; (3) back of trunk 
18 per cent; (4) front of trunk 20 per cent; 
(5) head 6 per cent; total 100 per cent. The 
sketch so made may serve as the best 
physical examination on these patients 
for weeks or months and the percentage of 
burned surface noted will be of imme- 
diate value in estimating early plasma 
requirements. 
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The dryness and pallor indicative of 
third degree burns should be noted in such 
victims to aid one in meeting the problems 
of prolonged hospitalization, nutrition, 
infection, contractures and skin grafting. 


ERRORS IN DRESSING BURNS 


Errors in the Selection of a Suitable Burn 
Remedy. Unfortunately there is no ideal 
burn remedy. Tannic acid is toxic to the 
system** and locally injurious to tissue 
cells,*" particularly when the burn is kept 
in a moistened state by repeated applica- 
tions, jelly bases, infected exudates and 
bodily discharges. 

Sulfa powders and ointments have un- 
doubted value in the treatment of wounds 
including burns, but they are toxic and 
their use is fraught with great danger. The 
blood level attained by absorption of these 
drugs* from burned surfaces is unpre- 
dictable and the highest blood levels are 
usually obtained during the first thirty-six 
hours at a time when the urinary output is 
disappointing. The oral or intravenous 
administration of these drugs appears to be 
much safer and should be postponed until 
an adequate urinary output is assured. 
Their use topically in ointment form is 
much safer than in crystalline form, for 
absorption levels are less. 

Petroleum jelly is the most universally 
used burn ointment for it is soothing and 
does not appear to destroy viable tissue.® 

Errors in Débriding Patients. The ex- 
tensive débridement of burns was essential 
to the production of a satisfactory eschar, 
but now that tanning agents are less 
desirable so also is debridement. Ultimately 
we may find that the edema fluid and the 
overlying burned epidermis are nature’s 
best dressing and that a protective fine 
mesh-gauze pressure-dressing, without any 
softening ointment, is most desirable. 
It has been my experience that the con- 
dition of dogs receiving no local treatment 
following third degree burns of extensive 
areas of the trunk is clinically superior to 
those treated with a softening ointment 
such as petroleum jelly. While the un- 
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treated animals with the dry burn romp, 
play, eat well, and behave not unlike 
normal dogs (i.e., after the first day when 
narcotics are withheld), the petroleum 
jelly treated dogs, either with or without 
dressings, move guardedly, eat poorly, 
appear depressed and definitely ill. Even 
after the untreated dogs begin to slough 
off the burned skin and infection develops 
along the margins of the eschar, their 
clinical condition appears better than those 
with a large stringy, mushy, necrotic, 
purulent, sloughing surface treated with 
vaseline. The differences are not unlike 
those of any dry and moist gangrene.? 

Error of Not Providing Adequate Dress- 
ings. Failure to provide adequate dress- 
ings is primarily an error in hospital 
management. In spite of the ever present 
likelihood of severe burns arriving at a 
hospital, it is true that even many large 
hospitals are unprepared to dress these 
patients properly. One is often confronted 
with the problem of covering a burn of 40 
per cent of the body surface with small 
vaseline gauze strips which require hours to 
apply. Every hospital should have several 
large jars filled with sterile long gauze rolls 
which may be used to treat any reasonable 
number of burns. Sterile mechanics’ waste 
and elastic bandages and an abundance of 
safety pins must be on hand if a good pres- 
sure dressing is to be applied quickly and 
securely. 

Error of Cleansing a Burn too Exten- 
sively and Vigorously. It has been the 
experience of many that prolonged efforts 
to débride and cleanse burns are not 
rewarded by freedom from infection. 
Some of the poor results in these cases, 
where all gross dirt has been removed, have 
occurred, no doubt, from breaks in technic 


‘incident to cleansing any form as varied as 


that of the human body. What is grossly 
clean is not often microscopically free of 
bacteria,.and what is grossly dirty is not 
necessarily covered with virulent organ- 
isms. The high incidence of infection fol- 
lowing prolonged débridement should not 
lead to negligence of an aseptic technic, 
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but rather to a greater refinement of 
technic. 

The logical course to follow is that rec- 
ommended by the U. S. Army:!! “If the 
burned’ area appears clean, no further 
preparation of the wound is indicated. 
Small blisters should be left alone, but 
larger ones may be drained by simple 
puncture. Gentle washing and deébride- 
ment are reserved for grossly soiled burns.” 
Smudges of dirt which so often discolor the 
dermis should be left intact if not readily 
removed with white soapsuds. Green soap, 
benzine, ether, scrub brushes, alcohol and 
special antiseptic solutions destroy a pa- 
tient’s morale and do more harm than good 
to traumatized tissue. 

Error of Applying a Pressure Dressing too 
Tightly. One has but to notice how readily 
normal skin blanches on gentle pressure, 
or how quickly blistering and necrosis of 
skin develops over the heel or sacrum of 
bedfast patients, to realize the destruction 
long continued pressure may wreak. Rather 
than run the risk of destroying all layers of 
skin in a second degree burn, or of causing 
gangrene in an extremity, it is wise to err on 
the side of too little pressure. 

Error of Changing the Original Dressing 
Prematurely. Levenson and Lund’s em- 
phasis on immobilizing burns in plaster 
casts!” would be good if for no other reason 
than to serve as a brake on the pernicious 
habit of changing dressings prematurely. 
Patches of purulent exudate will almost 
certainly develop beneath the dressing of 
large burn surfaces within four to five days 
after injury. Jf the odor or exudate prompts 
one to change the original dressing prior to 
the average healing period of second degree 
burns (ten to twenty-one days), infection 
of all unhealed areas may be expected. It is 
virtually impossible to remove dressings 
from infected areas without spreading 
infection to the total area. A dressing done 
too soon may prove as detrimental ass 
draining an abdominal abscess into the 
peritoneal cavity. 

Error of Changing Dressings too Fre- 
quently. Changing dressings too often is 
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not the error of those who treat burns with 
plaster casts!? or pressure dressings prop- 
erly applied, for the care and work involved 
in their application require the expert 
attention of a physician. The physician 
who loses personal contact with the appli- 
cation and removal of the dressing and 
regards this job as part of the general 
nursing care, loses a great opportunity to 
study and help the patient. Each dressing, 
changed every four to seven days, requires 
the same meticulous attention as the 
original one. Too often the burn dressing 
degenerates into the “laying on” of a 
saline, boric, or ointment dressing with 
every eight-hour nursing shift, despite pain 
and bleeding. With these frequent dress- 
ings, the patient becomes a depressed, 
emaciated skeleton who prefers to die. 


ERRORS IN FLUID THERAPY 


The acutely burned patient requests 
little beyond the control of pain and thirst. 
This latter symptom signifies a profoundly 
rapid alteration of fluid balance and de- 
mands prompt treatment. If the victim 
were a physiologist, he would cry out for 
immediate and adequate fluid therapy to 
combat his impending shock. His need for 
plasma, together with an early nausea and 
tendency to vomit, invites intravenous 
therapy as most acceptable. Oral adminis- 
tration of food and fluids should, of course, 
be given according to tolerance, but this 
route alone should not be relied on at first 
for the desired high fluid intake and urinary 
output. While most civilian burns are seen 
early and can usually be dressed prior to 
starting intravenous fluids, the reverse 
procedure may be indicated in severe burns 
in which treatment is delayed. Nothing is 
so tragic as a beautifully dressed a in 
shock. 

It is fortunate that there remains in the 
vascular system some substance or body 
(such as hemoglobin or red cells, respec- 
tively) which makes it possible to estimate 
how much of the fluid component of the 
blood has been lost following a burn. When 
contusions, abrasions, lacerations and frac- 
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tures complicate burns, the additional loss 
of the red blood cell and its hemoglobin 
increases the problem of maintaining an 
optimum blood volume. | 

Fluid loss from the vascular system to 
the burned area closely resembles plasma, 
and plasma remains the basic replacement 
fluid. The flow of edema back to the vas- 
cular system begins about two days follow- 
ing the injury, so that after forty-eight 
hours the patient literally transfuses 
himself. 

In some severe burns the margin be- 
tween undertreatment with resulting shock 
and overtreatment with resulting pul- 
monary congestion is zero. These deaths 
force us to recognize that we are neither 
certain of the best colloids and crystal- 
loids to administer, nor sure of the opti- 
mum amounts, routes or rates of their 
administration. 

Errors of Plasma Therapy. Unfortu- 
nately, many of the best known formulas 
for estimating the plasma requirements of 
burns are not actually applied, largely 
because hematocrit tubes are not widely 
used. Harkins’!*!*!7 principles of plasma 
administration are simple and practical: 
(1) Give 100 cc. of plasma for every point 
the hematocrit exceeds the normal of 45. 
(2) If one estimates the average red blood 
cell count at 5,000,000 and the hemoglobin 
as 100 per cent (100 per cent equals 15 
Gm.), one can approximate the require- 
ments by giving 100 cc. of plasma for every 
100,000 red blood cells, or 2 per cent 
hemoglobin noted above these averages, 
respectively. (3) 300 cc. of plasma for each 
Gm. the hemoglobin exceeds the normal of 
15 Gm. per 100 cc. (These estimations, as 
so often pointed out by Harkins, must be 
made frequently just as insulin require- 
ments of diabetics in coma must be recal- 
culated frequently.) (4) An easy first aid 
formula to remember is to give 400 -cc. 
(approximately 1 pint) of plasma during 
the first twelve hours for every 10 per cent 
of body surface burned. Subsequent: cal- 
culations may be made by use of formulas 
‘previously mentioned. 
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The bodily requirements of glucose solu- 
tion and saline are important, too, if the 
urinary output and acid base balance are to 
be maintained. Roughly speaking, one- 
fourth to one-third of all parenteral fluids 
required during the first two days should 
be plasma. For patients in shock, rela- 
tively more plasma will be required. If no 
plasma is indicated, glucose and saline 
should be given (if nausea exists), to main- 
tain an adequate urinary output. To allay 
any doubts about sufficient plasma admin- 
istration, a plasma protein estimation is 
desirable on several occasions during the 
first two days. A value under 6 Gm./per 
cent should be corrected with further 
plasma to maintain the protein level near 
normal (6.3 to 7.7 Gm./per cent). 

The most common error in plasma ther- 
apy Is the giving of too little plasma during 
the first forty-eight hours and too much 
during the ensuing few days. If adequate 
plasma is given early when burn shock is 
the most common cause of death, there is 
little need for it later. Cope” has recently 
emphasized the danger of cardiac decom- 
pensation by forcing fluids after the first 
few days. 

Another error results from ignorance of 
how much plasma protein, sodium citrate 
and water are given in some so-called 

“plasma _ transfusions.”” When blood is 
mixed with a large volume of dilute sodium 
citrate-dextrose-buffer solution, the plasma 
protein content is low. Large quantities of 
this citrated, watered plasma would be 
required to satisfy protein requirements. 
Certainly one could not give appropriate 
quantities of saline and dextrose solutions 
in addition to this watered plasma without 
overburdening the vascular systems of 
many patients. There is evidence”® that 
large quantities of sodium citrate (1.5 Gm. 
per 10 pounds body weight) are toxic if 
rapidly administered. Ordinary plasma 
contains roughly 5 Gm. of sodium citrate 
per pint; hence 2,000 cc. of citrated plasma 
approaches dangerous levels for a 150 
pound adult. Plasma administered beyond 
this amount should be given slowly and 
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cautiously, and in conjun¢tion with other 
non-citrated fluid therapy. 

Errors in Saline Therapy. The normal 
bodily requirements for sodium chloride are 
from 5 to 10 Gm. per day; and although 
there are declines in blood chloride levels, 
and somewhat greater declines in sodium 
levels in burn cases, there is nothing to 
suggest that massive doses of normal saline 
are either necessary or desirable. Although 
prior to the widespread use of plasma, 
normal saline was given in_ excessive 
quantities, there is still the tendency to 
rely on it to do what plasma with its high 
osmotic pressure will do best, i.e., maintain 
blood volume and prevent shock. Although 
no attempt should be made to minimize the 
importance of sodium chloride as an essen- 
tial body electrolyte, Coller and _ his 
colleagues!® have pointed out its toxic 
potentialities. Remembering that plasma 
and any ingested food contains sodium 
chloride, 1,000 to 1,500 cc. of normal saline 
daily would seem to be entirely adequate 
during the first few days. When feasible, 
the administration of sodium chloride with 
sodium bicarbonate solution”? as a “ phys- 
iologic electrolyte” has been recom- 
mended.!7 Additional amounts of this 
solution can be given by mouth with less 
fear of chloride intoxication. The exact 
dosages are still a subject of debate. 

Error of Permitting an Inadequate Urin- 
ary Output. One of the most pertinent 
questions one can ask in determining the 
success of the first two days of treatment is, 
‘What were the twenty-four hour urinary 
outputs?’ One of the outstanding char- 
acteristics of burns is the meager urinary 
output, often amounting to only 500 or 
600 cc. per day, during the first forty-eight 
hours. With the kidney having last priority 
on available fluid, this oliguria is best 
explained on the basis of an inadequate 
fluid intake with oligemia, hemoconcen- 
tration, hypotension and a reduced renal 
circulation. It is known that renal blood 
flow is reduced quite markedly by a slight 
diminution of arterial blood pressure. To 
obtain the 1,500 cc. of urine desired of any 
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surgical patient in twenty-four hours, 
fluids must be administered early, steadily 
and in large quantities. When the plasma 
and saline requirements are satisfied as 
outlined previously, 5 per cent glucose can 
be utilized to secure the desired urinary 
output. Accurate measurement of urinary 
output on an hour to hour basis by means 
of an indwelling catheter may provide the 
best indicator of satisfactory progress or 
impending shock. At least 60 cc. of urine 
per hour (1 cc. per minute) will supply the 
desired amount per day. After the first two 
days, far larger quantities may be excreted, 
usually exceeding the fluid intake. 

Occasionally, the optimum urinary out- 
put can be maintained most readily by 
adding isotonic sodium bicarbonate (1.3 
per cent) or sodium lactate (1.75 per cent) 
to the fluid therapy (orally or intrave- 
nously). These substances are indicated 
when hemoglobinemia or  sulfatherapy 
threaten renal function or acidosis occurs. 
Approximately 125 cc. of a one-sixth molar 
solution (isotonic) has been suggested for a 
60 Kg. individual, for every volume per 
cent the plasma carbon dioxide-combining 
power is under 55 volumes per cent (normal 
Is approximately 60 vol. per cent!*). The 
urine should be kept slightly alkaline or 
neutral to litmus. When tolerated orally, 
its administration with normal saline (1 
part of normal sodium bicarbonate solution 
and 2 parts of normal sodium chloride 
solution, making a “physiologic electrolyte 
solution”) is ideal, for absorption is 
physiological and there is less danger of 
overburdening the vascular system. 

Error of Not Giving Enough Whole Blood 
Transfusions. Almost invariably a trou- 
blesome secondary anemia develops after 
the initial hemoconcentration phase. Ano- 
rexia and its many causes, including 
infection, almost invariably accompany 
this hemodilution phase. The strain of an 
elevated metabolism characteristic of 
burns, requires that the cardiovascular 
system be helped as much as possible by 
whole blood transfusions to maintain the 
hemoglobin above 80 per cent, the red 
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blood cell count above 4,000,000, and the 
plasma proteins above 6 Gm. Failure to 
heed these requirements leads to retarda- 
tion of healing, painful spreading decubitus 
ulcers and prolonged hospitalization, if not 
death. Recently Harkins believes that 
whole blood transfusions should be begun 
the first day, for the idea that they make 
hemoconcentration worse is no_ longer 
accepted.”* 

The absence of a superficial vein in any 
of the extremities or scalp should not con- 
stitute an adequate excuse for failing to 
give parenteral fluids when necessary. The 
external jugulars or the femoral veins are 
almost always available. Their use requires 
constant supervision by a physician, but 
this care again emphasizes the fact that 
severe burns require special attention, and 
office hours cannot be rigidly maintained if 
lives are to be saved. 


ERROR OF FAILING TO MAINTAIN SATIS- 
FACTORY NUTRITION 


With the patient nauseated and vomit- 
ing during the first day or two, it is vir- 
tually impossible to supply adequate 
calories parenterally. During the weeks and 
months to follow the anorexia and nausea 
together with fever and an _ increased 
metabolism often limit the fulfillment of 
the caloric requirements of even a bedfast 
patient. The fat and glycogen stores are 
depleted and a negative nitrogen balance 
is the rule. 

A high caloric, high vitamin, high pro- 
tein, high carbohydrate diet desirable in 
these cases is more easily ordered than 
consumed. In the long run the major por- 
tion of the nutritional requirements must 
be absorbed from the gastrointestinal 
tract; hence innumerable principles of good 
burn management must be applied to 
assure a proper intake. The menu should be 
specially chosen to conform with the pa- 
tient’s tastes, as well as with his caloric, 
vitamin and mineral requirements. 

Parenteral fluids, while secondary in 
importance to oral intake, are invaluable. 
Hydrolyzed casein solutions, such as 
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amigen, are becoming increasingly popular 
In providing a positive nitrogen balance 
and increased plasma protein values. The 
amino acids supplied by hydrolyzed pro- 
tein solutions are capable of resynthesis to 
protein according to bodily needs. Al- 
though the clinical improvement of pa- 
tients so treated is often more gratifying 
than the improvement in the plasma pro- 
tein level, the same can be said of plasma 
transfusions which are far more expensive. 


ERROR OF FAILING TO SKIN GRAFT EARLY 


The Padgett dermatome is the greatest 
pain killer and life-saver for third degree 
burns. Those who treat third degree burns 
should be familiar with its use. One of the 
saddest spectacles is the presence of 
exuberant granulations long past opti- 
mum grafting time.”! The waste of time 
and materials required to dress these 
wounds indefinitely in the hope that heal- 
ing from the periphery will occur is 
secondary to the gruesome, disabling con- 
tractures and pain associated with any 
unnecessary delay in closure of the wound. 
Harkins** states that “‘as a general rule 
burns should be grafted at the time of the 
second change of dressing on about the 
eighteenth to twenty-first day.” This early 
grafting is made possible by scraping or 
excising necrotic and granulating tissue 
of large burns down to a firm fibrous bed, 
and of small burns down to normal sub- 
cutaneous tissue. 


SUMMARY 


1. The control of shock, infection, mal- 
nutrition and scarring are the fundamental 
objectives of burn treatment. The cres- 
cendo of importance of each of these factors 
varies chronologically, but all depend upon 
the type of earliest treatment received. The 
prevention of shock and the control of 
infection are the chief objectives. The 
management of dressings to secure the 
least amount of infection, pain and bleed- 
ing will permit early grafting and the 
minimum of scarring. 
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2. Contrary to general impression, 
burned patients need not suffer much pain 
or become emaciated and exhausted. 

3. There is no easy magical treatment 
for burns permitting one to leave “arm 
chair” orders. Hard physical work and 
intelligent management are, and will con- 
tinue to be necessary, though fads in the 
treatment of burns come and go. 
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STREPTOMYCIN THERAPY FOR BACTEREMIA* 


Mayor Epwin J. Putasxit AND Wittiam H. AmsPACHERT 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE demonstration by Colebrook of 

the clinical success of sulfanilamide 

in treatment of hemolytic strepto- 
coccus septicemia introduced the modern 
era of effective control of infection by 
chemical and antibiotic substances. Later 
studies showed that sulfonamides as a 
group not only were capable of overcoming 
streptococcal septicemia, but also they 
could prevent its development in many 
cases. As a result, the incidence of this type 
of infection has been reduced to a rela- 
tively small figure. With the widespread 
use of penicillm since 1943, dramatic 
recoveries from cases of septicemia due to 
Staphylococcus aureus, viridans strepto- 
cocci and certain anaerobic streptococci as 
well as the hemolytic streptococcus, are 
commonplace. The superiority of penicillin 
over all other available forms of treatment 
for infections due to susceptible organisms 
has been clearly demonstrated and this 
agent is logically the drug of choice for the 
therapy of bacteremia. 

There still remain a large group of micro- 
organisms, notably the gram-negative bac- 
illi, which are refractory to penicillin and 
which may, on occasion, invade the blood- 
stream from a suppurating lesion. Sul- 

‘fonamides and other therapy for these 
infections have met with variable success. 

Streptomycin is the most promising 
antibiotic aid presently!—® available for the 
management of gram-negative bacillary 
infections. According to rapidly accumulat- 
ing data, the overall results are better 
than those obtained with the use-of the 
sulfonamides. Furthermore, the~- effects 


produced are more rapid and more-eertain, 
and serious toxic reactions are fewer and 
less debilitating. Streptomycin has the 
additional advantage of influencing sul- 


* This project is a part of the study being made by the Department of Research and Development, War Depart- 
ment, Office,of the Surgeon General. ¢ Present address: Brooke General Hospital, Fort Sam Houston, Texas. 
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fonamide-resistant and penicillin-resistant 
organisms, provided they come within the 
streptomycin-susceptible group. It is bac- 
teriostatic for gram-positive cocci as well as 
for gram-negative bacilli, but its action is 
not as powerful as that of penicillin on 
gram-positive cocci; therefore, its role is 
that of an alternative agent for those cases 
not responding to penicillin therapy. 

This report summarizes experiences in 
U. S. Army Hospitals with streptomycin 
therapy in bacteremias due to gram- 
negative bacilli and gram-positive cocci. 
The cases reported are limited to those 
conditions in which the presence of bacteria 
in the blood produced definite symptoms. 
Typhoid fever, undulant fever, and tular- 
emia are omitted because they represent 
entities in which bacteremia is part of the 
disease. Subacute bacterial endocarditis, 
which is also a separate entity, is included 
however, because of the importance of 
this condition, and the paucity of pub- 
lished information”® regarding strepto- 
mycin therapy for it. 


ANALYSIS OF STREPTOMYCIN-TREATED BAC- 
TEREMIAS 


Data on twenty-four cases of bacteremia 
are tabulated in Charts 1, 1, and 111. 

Etiology. The causal organisms isolated 
were as follows: 


I case 

Coag. pos. hemol. Staph. aureus. . 6 cases 


In the sixteen bacteremias due to gram- 
negative bacilli, the urmary tract was 
involved in eleven cases, while in the re- 
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STREPTOMYCIN IN BACTEREMIA 
CHART I (10 CASES) 


Total 
Case Causal Associated Lesion Days Dosage Ancillary Result 
No. Organism Treated (Gm.) Therapy 
1 | A. aerogenes | Post-laminectomy I 0.7 None Died 914 hrs. after initial dose, 
Meningitis (94 hrs) disseminative sepsis. 
2 |A. aerogenes | Pyonephrosis a 8.6 None Good after pyelostomy effect- 
Ureteral calculi ed drainage. Subsequent ure- 
terostomy followed by clear- 
ance of urinary tract in- 
fection. 
3. | A. aerogenes | Pyonephrosis 8 18.4 None Doubtful. Bacteriemia cleared 
Ureteral calculi after surgical drainage; or- 
ganisms in urine became 
drug-fast. 
4 |A.aerogenes | Cord bladder, re- 10 10 Sulfadiazine Good. Bacteriemia cleared but 
section of neck organisms in urine remained; 
became drug-fast. 
5 |A. aerogenes | Post-prostatectomy 9 25.3 Penicillin Excellent response. Organisms 
Perivesical cellulitis | remained in urine until cathe- 
ter was removed. 
6 | E. coli Osteo. rt. tibia 16 19 None Excellent. Blood culture neg. 
Meningitis 24 hrs., spinal fluid neg. cul- 
ture 96 hrs.; temp. fell by 
crisis 
7 |€E. coli E. coli meningitis 14 1.95 Penicillin Excellent. Complete recovery 
Sulfadiazine | in a 2 wks. old infant. Peni- 
cillin combined with sulfa- 
diazine ineffective. 
8 | E. coli Osteo. rt. ilium 10 & 28 | 10 & 30; Suldadiazine | No response from Ist course 
Penicillin of treatment; 2nd course in 
conjunction with — surgical 
drainage produced excellent 
response. 
9 |E. coli Urinary tract infec- 8 8 Sulfadiazine | Excellent response in a 2 mos. 
tion old baby after sulfadiazine 
failure. 
10 =| E. coli Pelvic peritonitis 6 ‘a Penicillin Doubtful. Some clinical im- 
Post-abortal provement. 


maining cases the infection arose from 
sepsis in bone and in the peritoneal cavity. 
The Staphylococcus aureus bacteremias 
resulted from sepsis involving various 
structures, as noted on the chart. In the 
two Streptococcus viridans bacteremias 
an infected femoral bone graft wound was 
the focus of localization in one case, while 
in the other, a subacute bacterial endocar- 
ditis followed extraction of a tooth. 
Dosage. The majority of cases received 


1 Gm. or more of streptomycin in divided, 
intramuscular doses, and treatment was 
continued for an average period of fourteen 
days. As indicated in the tables, other 


chemotherapy was employed in fourteen 
of the twenty-four cases before strepto- 
mycin, ana in all such instances these other 
chemotherapeutic agents failed to arrest 
the infection. These drugs were not con- 
tinued with the institution of streptomycin 
therapy, except in a few instances. 
Results. Twenty-two patients recov- 
ered and two died. One of these patients 
was moribund at the time streptomycin 
therapy was begun, and death occurred 
nine and one-half hours after the first dose 
was given, (Case 1, Chart 1). The second 
death was in a patient with a Staphylo- 
coccus aureus bacteremia with multiple 
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STREPTOMYCIN IN SEPTICEMIA 
CHART I1 (6 CASES) 


Total ‘ 
Case Causal Associated Lesion Days Dosage Ancillary Result 
No. Organism Treated (Gm.) Therapy 
1 | K. pneumoniae| Pyelonephritis 37 7 Penicillin Unsatisfactory. First course 
Renal calculus 9 6.2 produced sterile blood culture 
temporarily; 2nd course—no 
response (organisms drug- 
fast?). 
2 |K. pneumoniae} Pyelonephritis 8 I None Excellent response. Bacterie- 
Renal calculus mia followed nephrolithot- 
omy. Temp. normal 8 hrs. 
after 1st dose. 
3. | K. pneumoniae} Pyelonephritis 8 I None Excellent response. Temp. nor- 
Renal calculus mal in 48 hrs. Recovery 
Nephrolithotomy rapid and complete. 
4 |K. pneumoniae} Pyelonephritis 8 32 None Good. Temp. subsided by 
Cord bladder lysis, becoming normal on 
sixth day of treatment. 
5 |K. pneumoniae} Pyelonephritis 14 16.8 None Good. Temp. subsided by 
Renal calculi lysis with secondary rise. 
Subsidence after surgical 
drainage. 
6 | Ps. aeruginosa | Pyelonephritis 10 II None Good. Temp. subsided by 
Renal calculus lysis. Bacteriology of the 
Nephrolithotomy urine unaltered. 


secondary foci arising from an inguinal 
abscess, and complicated by ulcerative 
endocarditis, shown at autopsy (Case 6, 
Chart 111). Death occurred after ten days 
of streptomycin therapy. 

The response to streptomycin therapy in 
the twenty-two patients who recovered 
was analyzed on the following: (1) Fever, 
(2) effect on blood cultures, (3) effect on 
toxicity, (4) effect on the lesion present 
before streptomycin therapy, and (4) toxic 
(drug) reactions. 

Fever. In nearly every instance the 
temperature subsided by a step-ladder type 
of lysis. In some cases mild pyrexia per- 
sisted until the course of streptomycin 
therapy was completed. Whether the fever 
could be attributed to the drug itself or the 
absorption of toxic substances from resid- 
ual foci of infection is conjectural. 

Effect on Blood Cultures. In most in- 
stances the blood was rapidly sterilized of 
the bacteria. The most rapid clearances of 
the blood stream were obtained when sup- 
purative lesions were accessible to surgical 


interference. When surgical drainage was 
not instituted, fever and toxemia persisted ; 
the blood stream was occasionally rein- 
fected after withdrawal of streptomycin. 
Effect on Toxicity. Little clinical evi- 
dence of improvement was noted in the 
usual case until the third or fourth day of 
therapy. However, in all cases in which 
recovery occurred, the patient was mark- 
edly benefited after the seventh day. 
Effect on the Lesion Present before Strepto- 
mycin Therapy. In the bacteremias orig- 
inating in the urinary tract, when calculi 
were present, streptomycin rapidly cleared 
the blood stream and localized the infec- 
tion. The continued presence of bacteria in 
the urine bears witness to the fact that 
calculi as such are: not sterilizable, ‘and 
bacteria-laden pus cannot be fully evacu- 
ated. The organisms in the urine regularly 
become drug-fast under these circum- 


‘ stances. Pyuria is never eliminated until 


such time as such obstruction to the free 
flow of urime is removed. On the other 
hand, in those bacteremias following sur- 
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STREPTOMYCIN IN BACTEREMIA 
CHART (8 CASES) 
Total 
ig Causal Associated Lesion Days Dosage Ancillary Result 
o. Organism Treated (Gm.) Therapy 
1 | Strep. viridans | Femoral bone graft 12 29 Penicillin Excellent. Immediate fall in 
wound temp. Graft saved. 
2 | Strep. viridans | Valvular heart dis- 21 79.5 Penicillin Excellent. Clinical cure. No re- 
ease lapse, six months. 
3 | Staph. aureus | Inguinal abscess 23 70.3 Penicillin Good. Organisms penicillin 
Disseminative sepsis fast. 
4 | Staph. aureus | Pyodermia 21 19 Sulfadiazine | Excellent. Temp. fell to nor- 
mal after 48 hrs. treatment. 
Organisms penicillin resistant. 
5 |Staph. aureus | Inguinal abscess 5 12 Penicillin Excellent. Organisms _peni- 
cillin resistant. 
6 | Staph. aureus | Endocarditis 10 9 Penicillin Failure. Patient expired roth 
Disseminative sepsis day. Organisms penicillin fast. 
7 |Staph. aureus | Perivesical abscess 10 10 None Improved. Organisms remain 
in urine. Has renal calculi. 
8 | Staph. aureus | Third degree burns 8 30 Penicillin Doubtful. Streptomycin alone 
Bacteriophage | and with penicillin gave no 
results until bacteriophage 
| was given. 


gery for obstructive lesions in the uriary 
tract, streptomycin effectively and rapidly 
cleared the blood stream and the urinary 
tract, with complete and dramatic re- 
covery of the patients. The temperature 
charts on A. aerogenes bacteriemias with 
(Case 3, Fig. 2), and without obstruction 
(Case 5, Fig. 3), illustrate the importance 
of instituting surgical drainage whenever 
it is indicated. Evacuation of pus permits 
the antibiotic and vascular tissues sur- 
rounding the infection to deal with the 
avascular tissue harboring the residual 
organisms. Where the lesions were in bone, 
streptomycin localized the infections, but 
did not cause them to disappear and sur- 
gery was necessary. Adequately drained 
abscesses resolved without sequellae. 

Toxic Reactions Attributed to Strepto- 
mycin. Two patients had morbiliform 
rashes with eosinophilia, albuminuria and 
some pyrexia. In one of these patients (Fig. 
1), the administration of calcium gluconate 
and ephedrine caused the reaction to dis- 
appear in spite of the continued adminis- 
tration of streptomycin. 

One patient (Case ,2 Chart m1) had 


vertigo which persisted following the inter- 
ruption of streptomycin therapy. He had 
79.5 Gm. of drug in twenty-one days, and 
had received penicillin as well during the 
same period of time. He had no tinnitus 
and the audiogram was normal. There was 
complete, bilateral loss of caloric response 
to ice water. There was no nystagmus. 
Subjectively, the vertigo showed steady 
subsidence. When a reaction of this type 
occurs, streptomycin should no longer be 
administered. Minor reactions of a hista- 
mine-like nature occur in 15 to 20 per cent 
of the cases. These do not warrant discon- 
tinuance of streptomycin therapy. 


GRAM-POSITIVE COCCAL BACTEREMIAS 


The series of bacteremias (Chart 11) 
due to gram-positive cocci is important as 
It represents failures with penicillin in ade- 
quate doses for ordinarily sufficient courses 
of therapy. The data indicate that the use 
of streptomycin and penicillin simultane- 
ously is warranted if a favorable response 
to penicillin is not obtained in a reasonable 
length of time. On the other hand, if in 
vitro testing shows the organism will grow 
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in concentrations of penicillin which can- 
not be maintained in the blood, but will 
show inhibition by streptomycin in con- 
centrations possible by intramuscular in- 
jections of this compound, the drug of 
choice is streptomycin. Our laboratory 
studies show, (1) an additive effect is ob- 
tained from use of subinhibitory concen- 
trations of streptomycin and penicillin, and 
(2) competitive excretion results in higher 
drug levels when both agents are paren- 
terally administered simultaneously. 

Cases 2 and 3, Chart 111 illustrate these 
points. In both patients, the use of the 
combination of drugs proved a life-saving 
measure. 


Case 3, Chart m1. A nineteen-year old 
male, negro soldier had an abscess of the right 
groin, presumably staphylococcal, with un- 
complicated healing after incision and drainage. 
He was admitted to an army hospital approxi- 
mately three weeks later because of cough, 
fever and myalgia. He ran a septic course 
with fever up to 104°F. A series of x-ray 
films revealed pneumonitis in both lung 
fields, and cavity formation with circumscribed 
densities. He also developed a right pleural 
effusion and, later, swelling in the right knee. 
He received sulfadiazine for five days with no 
improvement, then 2.4 million units of penicillin 
in a week with only slight improvement. He 
became markedly disoriented and was trans- 
ferred to another army hospital. He remained 
exceedingly toxic and confused. Here, two 
blood cultures revealed a heavy growth of 
hemolytic staphylococcus aureus, coagulase- 
positive. Repeated x-ray examinations of the 
Iungs showed lesions consistent with pneumo- 
nitis with multiple abscess formation. The 
prognosis appeared grave. Penicillin therapy 
was continued. In the meantime, susceptibility 
tests on the staphylococci isolated by blood 
culture showed the organisms were indifferent 
to more than 5 units of penicillin per cc., but 
inhibited by 16 mcgm. of streptomycin per cc. 
A level of 16 mcgm. is maintained in the blood 
by intramuscular administration of 0.4 Gm. of 
streptomycin intramuscularly every four hours. 
Because the patient was in extremis, strepto- 
mycin and penicillin were given in combination. 
In addition, he received multiple blood trans- 
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Fic. 1. Diffuse morbilliform rash in a patient 
following parenteral administration of strepto- 
mycin. 


fusions for severe anemia. He continued to run 
a hectic course during the first two weeks of this 
treatment with average daily temperatures of 
about 104°F., which subsequently came down 
to normal by lysis. However, it is of importance: 
that blood cultures were consistently negative 
following the institution of streptomycin ther- 
apy. There followed a slow and uneventful 
recovery with clearing of the sensorium and 
disappearance of toxic phenomena. The com- 
bination of drugs in this case were effective 
when large doses (1.6 million units per day) of 
penicillin alone, apparently failed. 

Case 2. Chart mm. A thirty-two-year old 
white male was apparently in good health until 
January 3, 1946, at which time he developed 
unusual fatigue followed by a severe chill. He 
treated himself with aspirin for the following 
two days. One month prior to this illness, he 
had a left molar tooth extracted, and he con- 
tinued to have pain in spite of a purported 
relatively easy extraction. On admission to a 
hospital, he was found to have fever and a 
systolic murmur, and suspicion of subacute 
bacterial endocarditis was entertained. Four 
positive blood cultures for Streptococcus vir- 
idans confirmed the diagnosis. 

Detailed physical examination revealed a 
somewhat pallid young man with a few scat- 
tered petechiae over the chest and back. Blood 
pressure was 130/72. There was a moderate 
systolic murmur heard over the apical and 
pulmonic regions. The white blood count was 
8,500. and the red count was 4,300,000 with a 
hemoglobin of 13.6 Gm. Penicillin sensitivity 
for the Streptococcus viridans indicated that 
the organism was extremely sensitive. 
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The patient was started on penicillin, 65,000 
units every three hours, and this was con- 
tinued for five weeks with a total dosage of 
18,150,000 units. There was no febrile reac- 
tion at any time following the first three days of 
hospitalization. He had a moderate sensitizing 
reaction from the penicillin as manifested by 
itching of the skin but this responded promptly 
to symptomatic treatment, and disappeared 
completely on withdrawal of the drug. 

On March 1, 1946, he had 0.2° of temperature 
rise and then a subsequent rise on the following 
day to 100°F. Blood cultures taken the next 
two days were again positive for Streptococcus 
viridans. The patient was again placed on peni- 
cillin, this time 80,000 units every three hours. 
On March 109, after eleven days of this therapy, 
the blood culture was still positive. 

The patient was then transferred to Halloran 
General Hospital. He continued to run a tem- 
perature between normal and a little over 100 
degrees and on April 12th, a blood culture was 
positive for Streptococcus viridans. This organ- 
ism grew luxuriantly in 2.5 units of penicillin. 
It is not unlikely that the resistance was con- 
siderably greater than 2.5 units, which would 
indicate that even with massive doses of peni- 
cillin the outcome would be in doubt. 


At this time, the patient had a mild second- 
ary anemia and looked ill. There was a rough 
systolic murmur at the apex; no definite pe- 
techiae were found. 

The organism was tested for streptomycin 
sensitivity, and found to be inhibited by 16 
mcgm. of streptomycin per cc. On the strength 
of the report, it was decided to study the effect 
of administering streptomycin and penicillin 
simultaneously. The patient was begun on a 
course of 0.5 Gm. of streptomycin together with 
100,000 units of penicillin every four hours. 
This regimen was continued for twenty-one 
days. During the course of treatment the pa- 
tient’s temperature never rose above g9°r. He 
had no complaints whatever, and blood cultures 
became and have remained negative. To this 
writing, five months later, he is up and about 
and remains symptom-free. As in the preceding 
case, streptomycin in combination with peni- 
cillin appears to have produced a cure. 


COMMENTS AND SUMMARY 


Results of therapy with streptomycin in 
twenty-four cases of bacteremia are pre- 
sented. Twenty-two patients recovered and 
two died. Of the twenty-two patients who 
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recovered, beneficial results attributable to 
streptomycin therapy were noted in eight- 
een, while in four others the streptomycin 
was of questionable value. In the two cases 
in which death occurred, one died shortly 
after the initial dose of streptomycin 
was given. The other death was in a 
patient with rapidly progressive fulminat- 
ing staphylococcal pyemia. Death occurred 
on the tenth day of therapy and was at- 
tributed to heart failure. Autopsy con- 
firmed the widespread abscess formation 
and also revealed an acute ulcerative en- 
docarditis. This patient received both 
penicillin and streptomycin, although the 
organisms were penicillin-resistant. The 
four cases in which streptomycin was of 
questionable value occurred (1) in a patient 
(Case 3, Chart 1) in whom drainage of a 
pyonephritic kidney was inadequate, (2) in 
a patient (Case 8, Chart 1) with osteo- 
myelitis of the right ileum inadequately 
drained, who received too small doses of 


the drug, (3) ina patient (Case 10, Chart 1) - 


with a post-abortal spreading peritonitis 


who received far too inadequate amounts of 
streptomycin, and (4) in a patient (Case 1, 
Chart 11) who was temporarily benefited, 
but who relapsed on cessation of therapy. 
In this instance the dosage was inadequate 
and the course of therapy too short. When 
streptomycin was given a second time in 
larger doses, the organisms were already 
indifferent to it. 

In the eighteen cases in which the ad- 
ministration of streptomycin was con- 
sidered beneficial, the best results were 
obtained when the suppurating lesion was 
amenable to and had the benefit of surgical 
drainage. In a few instances dramatic re- 
sults were obtained with surprisingly small 
amounts of streptomycin, but the most con- 
sistent benefits occurred when the daily 
dosage was in excess of 1 Gm. In practically 
all cases the blood stream was cleared 
rapidly of the bacteria. 

Analysis of these results makes it appar- 
ent that streptomycin therapy in_bac- 
teremia can be expected to be successful 
if: (1) The organisms are susceptible in 


» 
4 
: 
= 
spline ; 
101 
100 
98 \/ \/ \/ 
‘ 
x 
: 
4 
ii 
ite 


354 American Journal of Surgery Pulaski, Amspacher—Streptomycin Therapy 


vitro, (2) dosage is adequate, the interval 
between doses provides bacteriostatic blood 
levels and the duration of treatment is long 
enough, (3) surgical drainage of the pri- 
mary focus is prompt and exact, and (4) 
due consideration is given to management 
of the patient as a whole. 

In the practical management of bacter- 
emia, it is strongly advised to start chemo- 
therapy as soon as a clinical diagnosis is 
reasonably certain and blood has been 
drawn from cultures. The results of the 
blood culture and subsequent testing of the 
organisms for susceptibility to the major 
chemotherapeutic agents will govern the 
choice and scheme of continued chemo- 
therapy. Despite the fact that our series 
shows a few cases in which an excellent 
response was obtained with relatively 
small amounts of drug, it is recommended 
that large doses be employed routinely in 
the beginning of therapy. By such attack, 
the development of drug-fastness is mini- 
mized, and the possibility of maintaining 
and delivering effective concentrations into 
relatively avascular foci of infection is 
enhanced. Therapy should be continued 
until all evidence of active infection has 
disappeared and the patient is symptom- 
free. In the event the organism is proven to 
be drug-fast to the drug being used, it is 
imperative to change at once to an alterna- 
tive chemotherapeutic agent. It is reiter- 
ated that, since the mechanism of action 
of each bacteriostatic agent differs one from 
the other, drug-fastness to one agent does 
not imply lack of susceptibility to other 
chemotherapy. 

Our overall experience with modern 
chemotherapeutic substances has proven 
beyond doubt that they are only adjuvant 
to time honored surgical practices. Pus 
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still must be drained and foreign bodies 
and necrotic tissue must be removed. 

This series of streptomycin-treated bac- 
teremias confirms the fact that the com- 
pound rapidly sterilizes the blood stream 
of susceptible bacteria. However, rein- 
vasion occasionally does occur from un- 
dranied focci. Recurrence is roughly 
proportioned to the dosage administered 
and to the type and thoroughness of the 
surgery employed. Analysis of the data 
shows further that streptomycin in ade- 
quate dosages does localize disseminating 
infection and surgical attack on the pri- 
mary focus can be made with safety. 
Streptomycin therapy may be compared to 
a stream of water which dampens the 
spreading flame of bacteremia. However, 
the embers will continue to smoulder until 
surgery and continued administration of 
the antibiotic in effective doses have 
eradicated them. 
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PYRIFORMIS SYNDROME IN RELATION TO SCIATIC PAIN 


R. RosINsOoN, M.D. 
Instructor in Operative Surgery, University of Maryland Medical School 


BALTIMORE, 


CIATICA is a term applied to pain 
S referred along the course of the sciatic 
nerve and its components. As a rule it 
Is a Symptom and not a disease, since it is 
seldom due to a primary neuritis. The 
origin of the sciatic pain may be from 
extrinsic or intrinsic lesions which are 
often difficult to ascertain. The object of 
the author is to call attention to a syn- 
drome which can be easily identified as one 
of the causes of sciatica, and for which a 
simple operative procedure can give almost 
miraculous relief. 

The term, pyriformis syndrome, is ap- 
plied to that type of sciatica which is due 
to an abnormal condition of the pyriformis 
muscle, and which is usually traumatic in 
origin. Necessarily, other pathological con- 
ditions of the lumbar, sacral and hip joint 
areas should be ruled out by examination 
and x-rays. 

The characteristic complaint is pain and 
tenderness over the lower border of the 
sacroiliac joint, sacrosciatic notch and 
pyriformis muscle, which often radiates 
to the hip, causing difficulty in walking; 
and later in the course of the condition, 
or at its inception, radiates down the leg 
along the course of the sciatic nerve. 
Gluteal atrophy may be present on the 
affected side depending upon the duration 
of the symptoms. Often when the patient 
presents himself the condition has been 
present for a year or more, and upon 
questioning, a history of trauma to the 
buttocks at some time prior to the onset of 
the illness can usually be elicited. A 
common type of accident is one in which 
the feet slip out from under and the 
individual forcibly strikes the ground in a 
sitting position. The pain gradually be- 
comes worse over a period of time, and 
sooner or later radiates down the leg. The 
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condition is also characterized by acute 
exacerbations of the pain, brought on by 
stooping or lifting, which may require long 
periods of bed rest for relief. 

This syndrome is not uncommon, and 
due to the difficulty in localizing the lesion, 
no rational management has been ade- 
quately considered. Yoemans,' in 1928, was 
the first to refer to the pyriformis muscle 
in relation to sciatic pain. “The pyriformis 
is an abductor and external rotator of the 
hip and is a flexor of the hip in the act of 
walking. It arises from the pedicles of the 
second, third and fourth sacral vertebrae 
and adjacent portion of the bone lateral to 
the sacral foramina. It is therefore in 
contact with the anterior ligament of the 
sacroiliac joint and the roots of the first, 
second and third sacral nerves, and its 
lower border is closely related to the 
whole trunk of the Sciatic Nerve.” Frei- 
berg? studied the anatomic relationships 
of the pyriformis muscle in a large number 
of cadavers, and noted particularly that 
the pyriformis has part of its origin from ° 
‘the capsule of the sacroiliac joint and is the 
only muscle that bridges that joint. He 
also noted that it is in close relationship 
to the sciatic nerve, and in ten per cent of 
the specimens the nerve passes through 
the muscle. Grays Anatomy’ states that it 
is frequently pierced by the common pero- 
neal division of the sacral nerve, which 
divides the muscle into two parts. 

It can be observed in the cadaver that 
the pyriformis muscle is put on stretch 
after only a few degrees of leg. raising, 
so in spasm of the muscle or disease, the 
sciatic nerve and first, second and third 
sacral nerve roots may be involved. The 
gluteus maximus muscle overlies the pyrif- 
ormis directly, so compression or injury to 
this muscle may affect the pyriformis. 
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Freiberg? stated that this may be the 
reason that the Ober‘ operation of incision 
of the iliotibial band caused relief of 
sciatic pain in some cases. In abnormality 
of the pyriformis muscle, gluteal atrophy 
may be observed because of the close 
proximity and involvement of the first 
and second sacral nerves. Involvement of 
the common peroneal nerve in the pyrif- 
ormis may cause the pain to be referred to 
the outside of the knee behind the head of 
the fibula. 

From the foregoing observations it can 
easily be seen therefore that any trauma 
in the sacroiliac or gluteal areas may 
involve the pyriformis muscle and can 
cause sciatic distribution of the pain, 
depending on the degree of proximity of 
the sciatic nerve to the muscle, and the 
subsequent development of adhesions be- 
tween them. Yoemans! stated that any 
lesion of the sacroiliac joint may cause 
inflammatory reaction of the pyriformis 
muscle and its fascia. 

The cardinal features of the pyriformis 
syndrome are as follows: (1) A history of 
trauma to the sacroiliac and gluteal region. 
This may be difficult to elicit as the patient 
may not have paid very much attention 
to the original injury or fall. (2) Pain in 
the region of the sacroiliac joint, greater 


‘sciatic notch and pyriformis muscle, ex- 
tending down the leg and causing difficulty » 


in walking. (3) Acute exacerbations of the 
chronic pain brought on usually by stoop- 
ing or lifting, which can be relieved to a 
great extent by traction on the affected leg. 
(4) The presence of a palpable sausage- 
shaped mass over the pyriformis muscle 
during an acute exacerbation of the pain, 
which is markedly tender to pressure, Is 
almost a pathognomonic sign. (5) A 
positive Laségue’s sign, and (6) gluteal 
atrophy may be present depending on the 
duration of the condition. 


CASE REPORTS 


The following two cases illustrate the 
complete relief that can be obtained by 
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section of the pyriformis muscle in this 
type of case: 


Case 1. Mr. E. L., white, male, steel 
worker, was admitted to the Mercy Hospital 
with the complaint of pain in the left gluteal 
region radiating down to his knee and ankle, 
and inability to walk without pain. In July, 
1937, while at work, he was struck by a plank 
behind the left hip and fell striking his left 
buttock. He was able to walk immediately, 
but had slight pain in the region mentioned. 
For the next two years he had pain in that 
area, which gradually became worse and 
caused him to walk with a limp. He also 
gradually had more frequent exacerbations 
of the pain brought about by stooping or 
lifting, which required periods of bed rest. 
After the first year and a half the pain ex- 
tended down to his knee and ankle, and he 
developed a moderate atrophy of the gluteal 
muscles on the affected side. He was unable to 
work steadily because of the increasing fre- 
quency of attacks of excruciating pain in the 
left hip and gluteal region radiating down his 
leg, which would last from two days to two 
weeks. The attacks would subside more 
quickly with traction on the leg. All x-rays 
of the hip, lumbar and sacral areas were nega- 
tive for pathology, and being a compensation 
case, he had been treated and examined by a 
number of reputable surgeons and orthopedists 
with no permanent relief of his symptoms. 
On examination he had a positive Laségue’s 
sign on the affected side, and tenderness over 
the lower border of the sacroiliac joint, the 
sacrosciatic notch and pyriformis muscle. 
There was an atrophy of the left gluteal 
muscles noticeable by observation. During 
the acute attack a tender sausage like mass 
was palpable extending from the sacrosciatic 
notch to the greater trochanter of the femur. 
The patient was operated upon January 30, 
1940, through an incision to be described later. 
Adhesions present at the juncture of the 
pyriformis muscle and sciatic nerve were 
broken up with the finger and the pyriformis 
was sectioned partially about one and one 
half inches from its insertion into the greater 
trochanter. The patient obtained immediate 
relief from his pain, was out of bed in four 
days and went back to work the following week. 
He has had no pain and has lost no time from 
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work for the past six years except for an 
appendectomy in 1941. 

Case u. Mrs. H. G. H., white, female, 
housewife, was admitted to the Mercy Hospital 
on October 22, 1940, with the complaint of 
pain in the right gluteal area radiating down 
the right leg for the past one and one-half 
years, during which time she had two episodes 
of acute exacerbation of the pain, brought on 
by sudden stooping, which confined her to 
bed for a month each time. On examination 
during her third attack she had a positive 
Laségue’s sign, marked tenderness over the 
sacrosciatic notch and pyriformis muscle, and 
the suggestion of a sausage shaped mass. 
She obtained relief in a few days by traction 
on the leg. On questioning the patient recalled 
that prior to the onset of her condition her 
feet had slipped from beneath her on a waxed 
floor and she had forcibly struck her buttocks 
when she fell. Her reflexes were normal and 
no other pathology could be demonstrated. 
X-rays of the involved areas were negative 
for pathology. She was operated upon October 
23, 1940, and adhesions between the sciatic 
nerve and pyriformis muscle were loosened 
with the finger and the pyriformis was sec- 
tioned completely about one and one half 
inches from the greater trochanter. Complete 
relief was obtained immediately after the 
operation and there has been no recurrence of 
symptoms on the affected side for the past 
five and one half years. 


The sectioning of the pyriformis muscle 
does not interefere with any of the move- 
ments at the hip joint and causes no dis- 
ability as the function is assumed by the 
gemelli, quadratus femoris, and obdurator 
internus muscles which have a common 
insertion along the greater trochanter. 

At this point it might be well to differ- 
entiate this condition from a pathological 
intervertebral disc at the fourth or fifth 
lumbar space. The localization of the pain 
and tenderness in the disc is in the lumbar 
area. The pain may radiate down one or 
both legs, while in the pyriformis syndrome 
the radiation of the pain is always confined 
to the affected side. The pain of a ruptured 
disc is not relieved by traction, and there is 
no atrophy of the gluteal muscles. X-rays 
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will usually demonstrate some narrowing 
of the intervertebral space in a pathological 
disc, and contrast media will demonstrate 
some defect except in the case of a con- 
cealed disc. The straight leg raising test is 
usually positive in a pathological disc 
rather than the Laségue’s sign, although 
both may he present. 

Operative Technic. A line is drawn 
about two finger breadths below the upper 
border of the sacrosciatic notch, which can 
be palpated at the lower border of the 
sacroiliac joint, to the greater trochanter 
of the Femur. The incision is made in this 
line for a distance of five inches or more 
depending on the size of the individual. 
An incision in this line does not interefere 
with weight bearing on sitting. The fascia 
of the gluteus maximus is incised in the 
same line and the coarse fibers of the 
gluteus maximus are separated by blunt 
dissection down to the pyriformis which 
lies directly beneath the gluteus maximus 
in this area. A self retaining retractor of 
the mastoid type is of value in separating 
the fibers of the gluteus maximus and 
exposing the pyriformis muscle. At the 
medial border of the pyriformis the sciatic 
nerve will be observed coming out from 
beneath the lower border of the muscle or 
through the muscle, and the gluteal 
vessels and: nerve will be seen curving 
around the muscle from above and below. 
It is well to separate the sciatic nerve with 
the finger from any attachments to the 
pyriformis which are usually present in the 
form of fine adhesions. The pyriformis is 
then picked up about one and one half 
inches from the greater trochanter and is 
sectioned, a small portion at a time. When 
the muscle is sectioned it will be observed 
to retract for a distance of about two 
inches, releasing all tension on the struc- 
tures coming through the sacrosciatic 
notch. If the pyriformis is sectioned about 
one and one half inches from the greater 
trochanter the larger vessels are avoided 
and no bleeding of any moment is en- 
countered. The wound is closed in layers 
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in the usual manner. The patient is allowed 
out of bed in four days and the sutures re- 
moved in seven days. 

The pyriformis syndrome is a term ap- 
plied to an abnormal condition of the 
pyriformis muscle and the symptoms 
resulting therefrom. The symptoms of 
pain in the gluteal area and of sciatica 
are due to the peculiar anatomical rela- 
tionship of the pyriformis muscle and the 
sciatic nerve and its radicles. If the pyrif- 
ormis muscle is found to be the exciting 
factor in the cause of the sciatica, then 
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the simple operation of section of the mus- 
cle as described, will bring about immediate 
and permanent relief of the condition. 
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A wouLp which involves the hip-joint from any aspect is likely to be 
devastating. Large vessels and nerves, more particularly the femoral vessels 
and the sciatic nerve, often are implicated and, in addition, the femur and 


the pelvic bones may be shattered. 


From “Surgery of Modern Warfare” edited by Hamilton Bailey (The 


Williams and Wilkins Company). 
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"HYDROGEN ION CONCENTRATION (pH) OF THE VAGINA 
ASSOCIATED WITH AN ECTROPION OF THE CERVIX 


_(CERVICITIS)* 


Kari JOHN KARNAKY, M.D. 
HOUSTON, TEXAS 


vagina has been studied in America 


ion concentration of the 
by Oberst and Plass! and Rakoff.? 


Rakoff? states, “‘The middle third of the 
vagina the acidity tends to be quite con- 
stant, and through the cycle ranges from a 


TABLE I 
HYDROGEN ION CONCENTRATION (pH) OF VAGINA WITH ECTROPION OF CERVIX (CERVICITIS) IN 
PREGNANT PATIENTS 


Ectro- | Aver- 
No.| Name | Age Date PF | AF | LLW|RLW!} pion | age Additional Data 
pH | pH 
1. | A. L. 20 | 5-25-44 | 4.95 | 4.79 | 4.91 | 4.91 | 6.47 | 5.21 | Ectropion of cervix, 6 months 
pregnant 
» 1S 25 10-4-43 | 4.70 | 4.49 | 4.39 | 4.22 4.45 | 542 months pregnant; ectropion 
and thick discharge 
* tae te 21 | 3-2-43 | 4.37 | 4.05 | 3.90 | 3.87 4.05 | Ectropion of cervix. postparteum 
8 weeks; pregnant 
4. |M.LLE 20 | 12-10-45| 6.18 | 6.00 | 5.09 | 5.22 5.62 | Very red ectropion; 744 months 
pregnant 
s 4.4.5 26 | 6-23-44 | 5.42 | 6.00 | 5.11 | 5.23 5.44 | Ectropion; 2 months pregnant’ 
6. |G. P. W.| 24 | 7-14-44 | 4.61 | 5.11 | 4.99 | 4.82 4.88 | 2 months pregnant 
” [LEK 17 4.05 | 4.18 | 4.11 | 4.28 | 5.15 | 4.35 | Ectropion; 3 months pregnant 
4.90 | 4.95 | 4.64 | 4.65 | 5.81 


Oberst and Plass reported hydrogen ion 
concentrations of the anterior and posterior 
fornices, in normal non-pregnant women 
during the intermenstrual and menstrual 
periods; in non-pregnant women with path- 
ological discharge in the intermenstrual 
and menstrual periods and in pregnant 
women without and with pathological 
discharge. 


pH of 4.0 to 5.0. Since Rakoff has suggested 
that the middle third of the vagina tends 
to be constant, in its hydrogen ion concen- 
trations we have determined the pH of the 
right and left lateral walls in the middle 
third of the vagina as well,as the anterior 
and posterior fornices. 

The hydrogen ion concentration in the 
anterior fornix is usually the highest (most 


* From the Department of Gynecology, Research Division, Jefferson Davis Hospital and Baylor University, 
School of Medicine Houston, Texas. Permission granted by the research committee of Jefferson Davis Hospital, 


Houston, Texas. 
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TABLE II 
HYDROGEN ION CONCENTRATION (pH) OF VAGINA WITH ECTROPION OF CERVIX (CERVICITIS) IN 
NON-PREGNANT PATIENTS 


No. | Name | Age Date PF | AF 
2. | F. A. 27 12-30-43 16 | 7.38 | 7.00 
3: (A. V. F. 41 9-25-43 8 | 5.62 | 6.27 
21 10-14-43} 90 | 5.48 | 5.22 
14. GP. 22 | 1-26-43 5.19 | 5.01 
6. 4-22-43 5.81 | 5.32 
7. |R.S.W.| 42 | 2-2-43 |. 4.00 | 4.30 
19 12-14-44 5 | 5.41 | 4.92 
9. |O.M.H.| 29 | 5-90-44 5.42 | 5.62 

10. |E.E.B. | 46 | 12-6-44 24 | 6.68 | 5.98 

1. |N.G.C.| 34 | 7-27-44 12 | 5.48 | 5.66 

12. |D.W.D.| 31 10-13-44 5 | 6.94 | 5.81 

13 15 E.G. 23 11-23-44] 10] 6.41 | 6.41 

14. |M.M.G.| 29 | 2-7-44 17 | 5.01 | 5.28 

15.|M.E.L.| 24 | 12-29-44] 165 | 5.45 | 5.43 

16. |C.L. P. 25 | 5-2-44 9 | 5.46 

7. (E.R. 29 | 10-31-44) 12 | 6.31 | 5.68 

25 12-22-44] 113 | 4.75 | 5.36 

19. |G. E. V. | 28 | 10-4-44 20 | 5.22 | 6.01 

20. |C. E.W.| 19 | 11-11-45 16 | 5.21 | 5.19 

21. | E. W. 24 | 12-4-54 23 | 6.25 | 5.01 

22. | A. S. 30 | 5-23-42 51 | 4.88 | 4.72 

23. (KR. F.O 27 37 | 4.12 | 3.92 

5.56 | 5.48 


Average of all anterior fornices............. 
Average of all posterior fornices............. 
Average of all left lateral walls............. 
Average of all right lateral walls............ 
Average of all ectropions................... 


acid) because cervical leukorrhea and 
vaginal débris usually do not collect in 
that region. 

The hydrogen ion concentration of the 
posterior fornix is the most unreliable be- 
cause of the almost ever present cervical 
leukorrhea with or without an ectropion 
and due to the fact that the posterior 
fornix appears to be the “waste basket” 
for the vagina in that débris and discharge 
collects in the anatomical pocket in that 
region. 


Ectro- | Aver- 
LLW | RLW| pion | age Additional Data 
pH pH 

5.50 | 5.39 | 7.55 | 5.98 | Ectropion menses started 
today 

6.10 | 6.10 | 7.46 | 6.81 | Ectropion 

5.93 | 5.78 | 6.88 | 6.10 | Cervix ectropion. chronic 
endocervicitis 

6-85 | $:32 5.39 | Cervix ectropion 

4.88 | 4.76 5.26 | Small ectropion post pra- 
teum—s5 months 

$.37 | 9-22 5.43 | Small ectropion 

3.60 | 4.50 4.35 | Ectropion; chronic endo- 
cervicitis 

5.08 | 5.31 5.43 | Small ectropion 

5.23 | 5.58 | 5.68 | 5.51 | Large ectropion 

4.78 | 4.78 5.60 | Small ectropion 

5.48 | 5.43 | 6.52 | 5.71 | Ectropion 

5.93 | Ectropion 

5.16 | 5.24 | 6.83 | 6.01 | Ectropion and Monilia 
albicans 

5.72 | 5.06 5.27 | Ectropion 

5.11 | 5.31 | 6.99 | 5.66 | Ectropion 

5.02 | 5.04 5.14 | Small ectropion over cer- 
Vix 

6.28 | 5.68 | 7.35 | 6.26 | Ectropion 

5.41 | 5.66 5.30 | Large ectropion 

5.86 | 6.01 5.78 | Ectropion 

5.78: 5.38 | Ectropion 

4.96 | 5.02 | 6.77 | 5.60 | Ectropion 

4.91 | 4.28 | 5.00 | 4.74 | Ectropion 

4.01 | 3.97 4.01 | Ectropion 

5.27 | 5.23 | 6.70 | 5.51 


EXPERIMENTAL DATA 


The hydrogen ion concentration of 
thirty consecutive vaginas associated with 
an ectropion of the cervix was determined. 
The ectropion surrounded the entire ex- 
ternal os. There was also an associated 
profuse to no cervical leukorrhea present. 

The hydrogen ion concentration was de- 
termined in the posterior fornix, anterior 
fornix, left lateral wall and the right lateral 
wall in the middle third of the vagina and 
in some cases on the ectropion. 
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TABLE III 
HYDROGEN ION CONCENTRATION (pH) OF VAGINA WITH ECTROPION OF CERVIX (CERVICITIS) 
Day of Ectro-| Aver- 
No. | Name | Age Date | Cycle} PF | AF | LLW/RLW| pion | age Additional Data 
pH | pH 
m tae he 20 | 5-25-44 4:95 | 4-79 | 4.91 | 4.91 | 6.47 | 5.21 | Ectropion of cervix, 6 
months pregnant 
2,};0.L.D. | 22 | 11-29-43 3 | 5.72 | 5.72 | 5.50 | 5.39 | 7.55 | 5.98 | Ectropion menses started 
today 
3 | FA. 27. | 12-30-43} 16] 7.38 | 7.00 | 6.10 | 6.10 | 7.46 | 6.81 | Ectropion 
4. |A.V.F. | 41 | 9-25-43 8 | 5.62 | 6.27 | 5.93 | 5.78 | 6.88 | 6.10 | Cervix ectropion; chronic 
endocervicitis 
gx 153%. 21 10-14-43} 90 | 5.48 | 5.22 | 5.55 | 5.32 5.39 | Cervix ectropion 
é; iL. G. P. 22 | 1-26-43 5.19 | 5.01 | 4.88 | 4.76 5.26 | Small ectropion post par- 
teum—3 months 
“ 1h. S. 4-22-43 5.81 | 5.32 | 5.37 | 5.22 5-43 | Small ectropion 
12.6.3 25 10-4-43 4.70 | 4.49 | 4.39 | 4.22 4-45 | 514 months pregnant; ec- 
tropion and thick dis- 
charge 
qe if. G 21 | 3-2-43 47 | 4.37 | 4.05 | 3.90 | 3.87 4.05 | Ectropion of cervix; post- 
parteum 8 weeks preg- 
nant 
10. |R.S. W.}| 42 | 2-2-43 4.00 | 4.30 | 3.60 | 4.50 4.35 | Ectropion; chronic endo- 
cervicitis 
us. 19. <. 19 | 12-15-44 5 | 5.41 | 4.92 | 5.08 | 5.31 5.43 | Small ectropion 
12,|M.L.E.| 20 | 12-10-45 6.18 | 6.00 | 5.09 | 5.22 5.62 | Very red ectropion; 7} 
months pregnant 
13. |O. M.H.| 29 | 5-09-44 .42 | 5.62 | 5.23 | 5.58 | 5.68 | 5.51 | Large ectropion 
14. |E.E.B. | 46 | 12-6-44| 24 | 6.68 | 5.98 | 4.78 | 4.78 ‘5.60 | Small ectropion 
15. |N.G.C.| 34 | 7-27-44} 12 | 5.48 | 5.66 | 5.48 | 5.43 | 6.52 | 5.71 | Ectropion 
16. |D.W.D.} 31 10-13-44 5 | 6.94 | 5.81 | 5.51 | 5.45 5.93 | Ectropion 
9.. 1d. BG, 23 11-23-44, 10 | 6.41 | 6.41 | 5.16 | 5.24 | 6.83 | 6.01 | Ectropion and Monilia 
albicans 
18. |M.M.G.| 29 | 2-7-44 17 | 5.01 | 5.28 | 5.72 | 5.06 5.27 | Ectropion 
19. |M.E.L.| 24 | 12-29-44] 165 | 5.45 | 5.43 | 5.11 | 5.31 | 6.99 | 5.66 | Ectropion 
m 1h BR 25 | 5-2-44 9 | 5.16 | 5.32 | 5.02 | 5.04 5.14 | Small ectropion over cer- 
Vix 
21. | F. R. 29 | 10-31-44) 12 | 6.31 | 5.68 | 6.28 | 5.68 | 7.35 | 6.26 | Ectropion 
a. 1c. &. 25 | 12-22-44) 113 | 4.75 | 5.36 | 5.41 | 5.66 5.30 | Large ectropion 
a Ck. & 26 | 6-23-44 64 | 5.42 | 6.00 | 5.11 | 5.23 5.44 | Ectropion; 2 months preg- 
nant 
24. |G.E.V. | 28 | 10-4-44 30 | 5.22 | 6.01 | 5.86 | 6.01 5.78 | Ectropion 
25. |G.P.W.| 24 | 7-14-44 71 | 4.61 | 5.11 | 4.99 | 4.82 4.88 | 2 months pregnant 
26. |C. E.W.} 19 | 11-11-45} 16] 5.21 | 5.19 | 5.72 | 5.38 5.38 | Ectropion 
a7. | E W. 24 | 12-3-43 23 | 6.25 | 5.01 | 4.96 | 5.02 | 6.77 | 5.60 | Ectropion 
28. | A. S. 30 | 5-23-42 51 | 4.80 | 4.72 | 4.91 | 4.28 | 5.00 | 4.74 | Ectropion 
ap. | 4. EB. KK. 17 74 | 4.05 | 4.18 | 4.11 | 4.28 | 5.15 | 4.35 | Ectropion; 3 months preg- 
: nant 
30. | R. F.O. 27 37 | 4-12 | 3.92 | 4.01 | 3.97 4.01 | Ectropion 
5-41 | 5.33 | 5.12 | 5.10 | 6.56] 5.34 
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TABLE Iv 
HYDROGEN ION CONCENTRATION (PH) OF THE VAGINA 
WITH ECTROPION OF THE CERVIX (CERVICITIS) 
COMPARISON OF PH OF FORNICES 


Difference 
No.| Name between 
PF and AF LLW and and Average 
RLW | of All 
Fornices 
ue plus o.16| None plus 1.58 
2.|L.L.D. | plus o0.22| plus o0.11)| plus 1.97 
A. plus o.go0| None plus 0.81 
4.| A.V. F. | minus 0.65) plus 0.15) plus 0.98 
5.|D. F. plus o0.26/plus 0.23 
6.|L.G. P. | plus 0.18) plus 0.12 
7.|D.L.S. | plus o0.49| plus 0.15 
8.|R.C.S. | plus plus 0.17 
g.|J.C.S. | plus o0.32/plus 0.03 
10. | R. S. W. | minus o. 30 | minus 0.90 
plus 0.49 / minus 23 
12.|M.L.E.| plus o.18| minus 0. 13 
13. |O. M. H.| minus o. 20 | minus 0.35 | plus 0.22 
14.|E. E. B. | plus o.88{| None 
15.|N.G.C. | minuso.18| plus 0.05] plust.or 
16.|;D.W.D.} plus 1.13| plus 0.06 
17.|J. E.G. | None minus 0.08 | plus 1.02 
18. | M.M.G.! minus 0.27/ plus 0.66 
19.|M. E.L. | plus 0.02! minus o.20| plus 1.66 
20.|C. L. P. | minus 0.16 | minus 0.02 
at. &. plus 0.63}|plus o.60} plus 1.36 
22.|C. C. R. | minus 0.61 | minus 0. 25 
23.|C.L.S. | minus 0.58 | minus 0. 12 
24. |G. E. V. | minus 0.79 | minus 0.15 
25.|G. P. W.| minus o.50| plus 0.17 
E. W.| plus 0.02} plus 0.34 
27. | E. W. plus 1.24|minuso.o6)| plus 1.46 
28. | A. S. plus 0.08| plus 0.63) plus 0.32 
29g. | J. E. K. | minus 0.13 | minus 0.17) plus 0.99 
3o.|R.F.P. | plus o.20;plus 0.04 


Table 1 summarizes the findings in the 
twenty-three consecutive non-pregnant 
vaginas. Table 11 summarizes the findings 
in the seven consecutive pregnant vaginas. 

In the entire thirty vaginas the average 
pH of the posterior fornix was 4.41, an- 
terior fornices, pH 5.33, left lateral walls, 
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pH 5.16; right lateral walls, pH 5.10. The 
average pH of all the areas was pH 5.34. 

In the twenty-three non-pregnant group 
the average pH of the posterior fornices 
was 5.56, of the anterior fornices, pH 5.48; 
left lateral walls, pH 4.27; right lateral 
walls pH 5.23. The average pH of all areas . 
was 5.38. 

In the group of seven pregnant patients 
the average pH of the posterior fornices 
was 4.90, of the anterior fornices, pH 4.95; 
left lateral walls, pH 4.64; right lateral 
walls pH 4.65. The average pH of all areas 
was 4.78. The average pH of the ectropions 
was 6.56. 


CONCLUSIONS 


The hydrogen ion concentration of thirty 
consecutive vaginas with an associated 
ectropion of the cervix was determined. 

The average pH of anterior fornices was 
5.33 of the posterior fornices 5.41 of the 
right lateral walls 5.10 and of left lateral ee 
walls a pH of 5.16. 

One might conclude a cervical ectropion 
may be present in a vagina with normal 
hydrogen ions, if one accepts the normal 
pH of the vagina to vary between pH 4.0 
and 5.0. This has been observed to be true 
in cases in which the ectropion appeared 
to be a “dry type.” This has not been our 
finding in vaginas in which there is a Pro- 
fuse cervical leukorrhea. 
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SIGNIFICANCE OF HYPERURICEMIA IN SURGERY 
AN INTRODUCTION TO CURRENT OBSERVATIONS 


BERNARD J. FICARRA, M.D. 
Associate Visiting Surgeon, St. Peter’s Hospital 
BROOKLYN, NEW YORK 


N a previous study five instances of 

postoperative gouty arthritis was re- 

ported.! Investigation of the under- 
lying physiologic disturbance for this 
complication demonstrated hyperuricemia 
subsequent to hypoproteinemia to be the 
major factor. Because of this study our 
interest concerned the rdle of uric acid in 
the surgical patient. 

As an empirical measure a uric acid level 
was determined in all patients with a 
lowered blood plasma. Initially, the ma- 
jority of patients studied had gastric or 
rectal cancer. More recently any patient 
displaying marked protein loss was in- 
vestigated. This included patients with 
large draining wounds, peritonitis and 
empyema. A consistent finding, in the 
presence of a hypoproteinemia, was an 
elevation in blood uric acid. Hyperuricemia 
was similarly revealed in some postopera- 
tive patients inadvertently deprived of an 
adequate protein intake. 

An elevated uric acid results because, 
under the circumstances mentioned, the 
patient attempts to replenish his protein 
deficiency through endogenous protein 
secured from his own body. Clinically this 
state is revealed in the loss of strength and 
weight. Chemically it can be demonstrated 
‘ by an elevated uric acid. The greater the 
hyperuricemia the more accelerated is the 
rate of endogenous protein metabolism. 
The reason for the hyperuricemia is the 
fact that uric acid is one of the end products 
of endogenous protein metabolism. 

When uric acid is the end product of 
body purine metabolism, it is called 
endogenous uric acid. The term endog- 
enous is used to distinguish the uric acid 
formed from the purines produced in the 


course of the digestion of food proteins. 
Endogenous uric acid is derived from the 


breakdown of nuclear material found in the 


muscle tissue and glandular structures.’ 
An increase in endogenous uric acid pro- 
duces an increase in blood uric acid above 
the normal level (3 mg. per 100 cc. of serum 
or whole blood). A uric acid elevation 
above this normal figure indicates a true 
hyperuricemia. 

Additional physiologic processes assist 
in the production of hyperuricemia. In 
neoplastic and other debilitating diseases 
there is a depletion of both protein and 
body glycogen. The liver supplies the 
needed glycogen and muscle tissue gives 
forth the demanded protein. When the liver 
exhausts its glycogen, hepatic physiology 
is necessarily impaired. Since it is believed 
that uric acid destruction is essentially a 
hepatic function; it can be appreciated 
that urate destruction is limited in the 
presence of disturbed liver physiology.’ 
In this way a vicious cycle commences with 
an ever increasing concentration of uric 
acid in the blood. This vicious cycle is 
further accentuated when it is known that 
protein intake accelerates the excretion of 
uric acid thus lowering its level in the 
blood.? In a surgical patient with a minimal 
protein intake, the stimulus to uric acid 
excretion is removed and the hyper- 
uricemia is further increased. 

In considering hyperuricemia, other 
causes for an elevated blood uric acid must 
be remembered. Primary liver disease may 
result in a hyperuricemia if the disease 
process is sufficiently advanced to result in 
impaired physiology. Since uric acid de- 
struction occurs in the liver, a resulting 
hyperuricemia is easily understood. Renal 
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failure is another etiologic factor in the 
production of hyperuricemia. With renal 
insufficiency the blood uric acid is one of 
the first nitrogenous substances to rise. The 
status of the liver and kidneys can be 
determined by specific chemical tests 
directed at evaluating these organs. When 
the liver and kidneys are not primarily 
impaired, the pre-existing hypoproteinemia 
accelerates endogenous purine metabolism. 
This accelerated endogenous metabolism 
results in the hyperuricemia. When glyco- 
genolysis causes an impaired liver function 
the hyperuricemia is further increased by a 
diminution in uric acid destruction. 

Much emphasis has been placed on 
hypoproteinemia by many investigators. 
Our current observation is a step further 
indicating that hypoproteinemia is a direct 
cause for an acceleration in endogenous 
protein metabolism. An end product of this 
accelerated metabolic state is uric acid 
which is usually elevated. The significance 
of hyperuricemia is that it is an indication 
of the degree of endogenous protein 
metabolic activity. Thus, a graphic picture 
of the patients nutritional state can be 
evaluated via a physiochemical analysis 


of the blood. 
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For satisfactory interpretation a plasma 
protein study must be performed at the 
same time that a uric acid value is deter- 
mined. It has been found that hypo- 
proteinemia usually is associated with a 
hyperuricemia. The lower the protein 
level, the higher will be the uric acid level. 
A normal uric acid in the presence of a 
hypoproteinemia signifies that a sufficient 
amount of exogenous protein is available 
to prevent the utilization of endogenous 
protein. This means that there is sufficient 
protein available to satisfy the basic 
requirements of the surgical patient at 
rest. An intelligent interpretation of serial 
blood uric acid in association with blood 
protein determinations will indicate the 
balance between exogenous and endogenous 
protein metabolism. Thus, these studies 
may be employed as a_ physiochemical 
prognostic guide to the nutritional state 
of the surgical patient. 
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END RESULTS OF RUPTURED 
INTERVERTEBRAL DISCS IN INDUSTRY 


ALEXANDER P. AITKEN, M.D. AND CHARLES H. BRADFORD, M.D. 
BOSTON, MASSACHUSETTS 


NE of the most formidable problems which has long faced 
the medical profession has been the treatment of low back 
pain. Our failure to treat these conditions adequately has, in 

part at least, been responsible for the development of such irregular 
groups as osteopathy and chiropractic. Failure of treatment has been 
due largely to lack of understanding of the fundamental pathology 
involved in low back and leg pain. Cognizance of our inefficiency 
has led the medical profession to accept with enthusiasm any new 
development which has promised to be of assistance. Fusions of the 
sacroiliac joint, lumbosacral joint and fasciotomies are but a few that 
have held popularity, but with the passage of time experience has 
allocated all to the position they deserve in our armamentarium. 
Many of these procedures are still of value in selected cases, but have 
fallen into disrepute largely because they are used promiscuously 
with little attention paid to the indications as laid down by the 
authors. 

Perhaps the most important development of all has been the 
recognition of the symptom-complex produced by ruptures of the 
intervertebral disc. Unlike past developments ruptures of the disc 
present definite pathology to account for the symptoms for which 
rational treatment can accordingly be rendered. Recognition of this 
pathology represents a definite advance in the treatment of the 
troublesome low back. However, it appears that once again we are 
running true to form. This condition and its treatment has been 
accepted with enthusiasm, an enthusiasm which in some instances 
has largely replaced common sense. At first the diagnosis was based 
upon definite neurological findings. Of late, however, such findings 
have not been considered essential to the diagnosis. One neuro- 
surgeon has stated, ““The presence of backache with sciatica, worse 
on coughing and sneezing, makes the diagnosis of ruptured disc 
unmistakable.” It is amazing the number and caliber of men who will 
accept, without reservation, such a statement as being of diagnostic 
significance. Orthopedists also are among the enthusiasts and some 
365 
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believe that the ruptured disc is the cause of most backache. The 
diagnosis has in some instances been made solely on the presence of a 
narrowed intervertebral space by x-ray. When the diagnosis is thus 
made upon such findings or symptoms, it is not surprising that one 
neurosurgical group was able to remove 479 discs within a nine- 
month period. In short, rupture of the disc has been widely accepted 
as the major factor in all cases of ‘back and leg pain. Only with 
experience will the true importance of this condition be learned. 

Any end result study at this time is handicapped by the fact that 
there is no universal agreement as to what does and what does not 
constitute a pathological condition within the disc, except in those 
cases in which there is complete rupture with gross displacement. 
Part of this confusion in the interpretation is due to our lack of 
appreciation of the various appearances of the normal disc. It is 
obvious, therefore, that what might be interpreted by one surgeon 
as a pathological disc would be looked upon by another as being 
normal. A concrete example might be,given. In one case in our 
series, operation was performed by a neurosurgeon assisted by two 
orthopedists. Each man forwarded his view of the operative findings. 
One orthopedist said the findings were normal; the other stated that 
hypertrophic arthritis was present, while the neurosurgeon described 
ruptures of two discs. Another indication of this state of confusion is 
to be found in the terms used to describe pathology, such as her- 
niated disc, prolapsed, protruding, protruded but not herniated, 
ruptured, partial rupture, soft, dessicated, occult, concealed disc and 
a disc which had reduced itself. 

The present study is a review of 170 cases in which the patients 
were operated upon for ruptured disc from 1940 to 1944. They are 
taken from the files of a large national compensation carrier. A 
fairly accurate picture of how these cases are handled throughout 
the country is thus presented. The surgeons, both neurosurgeons and 
orthopedists, are recognized as outstanding in their communities 
and many enjoy a national reputation. These cases provide a follow- 
up from the time of accident until an end result has been reached 
and afford an excellent opportunity for studying a reasonably large 
number of cases with a view to determining the following points: 
(1) In comparing the histories of successful and unsuccessful cases, 
have any basic errors been committed which might be eliminated. 
(2) Have there been any differences between the successful and un- 
successful cases in the clinical symptoms or clinical or laboratory 
findings in such cases? (3) Judged by a practical industrial test of 
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Fic. 1. Total protein determination. 


fitness for work, what is the average recovery from nucleus pulposis 
operations as they are practiced throughout this country today in 
compensation cases? (4) Can anything be contributed that might aid 
either in the diagnosis or treatment of this condition? 

Diagnostic criteria necessary in formulating such a diagnosis 
varies greatly throughout the country. Some authors claim the 
diagnosis can be made on a history of either back or leg pain along, or 
merely on the presence of a narrowed intervertebral space as demon- 
strated by x-ray. Most surgeons, however, require more substantial 
evidence. The history in a typical case is that of an acute onset of 
back pain following strenuous muscular effort such as pulling or 
pushing, or occasionally as a result of a fall. Usually there is a past 
history of previous attacks of back pain with or without disability. 
Leg pain may develop immediately or some time later. Such pain 
is usually made worse by motion, especially extension. It is aggra- 
vated by coughing or sneezing. After some weeks changes in the 
reflexes appear, as does atrophy of the calf. Subjective and objective 
sensory disturbances in the form of hypesthesia or paresthesia 
develop. Many surgeons with a patient exhibiting back and leg pain 
would not wait for all of the above signs to develop. Most would 
agree that an individual showing all of the above symptoms and 
signs would without question have a ruptured intervertebral disc. 
However, this study would indicate that there is no one sign or 
symptom, or group of signs or symptoms, that is truly diagnostic. 

Elevation of the total protein has been considered diagnostic. 
However, it occurred as frequently and to the same degree in the 
cases in which no disc was found as in those with actual rupture. 
(Fig. 1.) 

The question of myelography has been much debated. It has 
its ardent supporters and opponents. Myelography was performed 
in 102 of these cases. A defect in the myelogram has usually been 
considered a diagnostic sign. The myelogram studies in this series, 
however, were less than 50 per cent accurate. (Fig. 2.) The opaque 
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Defect in column con- | No defect in column| False defect | Disputed 
Material § firmed by operation but disc found (wrong level)} findings .- 
Opaque 
A 43 cases 30 5 
Air : 
10 cases 5 i 8 2 


Defect in column not Negative findings con- 
Material | confirmed at operation| firmed at operation Disputed findings 


B | Opaque 


34 cases 2 7 4 
Air 
15 cases 9 5 . 


Total myel- | Correct | False Disputed or equi- 
ograms findings| findings | vocal findings 


Opaque 
77 cases 48 % 40% 12% 


bir 40 % 48% 12% 


Fic. 2. a, results of myelography where ruptured disc was found; B, results 
of myelography where no disc was found; c, accuracy of results. 


media showed a higher degree of accuracy than air, but the number 
of false defects was extremely high. This is an important point when 
one considers the fact that some surgeons completely disregarded 
their clinical fmdings when a spinogram showed a defect at a different 
level. One patient developed pain and numbness in the distribution 
of the twelfth thoracic dermatome. The myelogram was negative in 
this area but showed double defects at L4 and Ls. Despite the fact 
that there were no clinical findings or symptoms indicative of a 
pathological condition at these levels, nevertheless the patient was 
operated and both discs removed. Failure to find a disc as shown by 
spinogram resulted in widespread exploration involving in some 
instances five or six vertebrae. In two instances symptoms indicated 
nerve root irritation of the fourth lumbar root.. The myelogram, 
however, in this region was negative but showed defects at T10 and 
T11. Negative findings at these levels resulted in laminectomies from 
T10 to L4 in one case and from T11 to L4 in the other. 

In this entire series of 170 patients operated upon for rupture of 
the intervertebral disc there were sixty-seven patients in which no 
disc was found. This represents 40 per cent of the total and is an 
adequate indication of the inaccuracy of our diagnostic criteria. 
The results of operation when no disc was found were poor as com- 
pared with those with true disc disorders. Consequently, it was 
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' {Normal |Diminished| Absent 
29 cases] 42(478) 24 (27%)| 23 (26%) 
Present Absent 
(46%) 26 (54%) 
Gases] 22 (46x) 26 (548) 


Normal |Consistent, objec- | Inconsistent 
tive or subjective 


29 (35%} 48 (58%) 5 (6%) c 
23 (3%) 27 (43%) 12 (20%) 


Discs 
82 cases 


No discs 
62 cases 


Fic. 3. A, reflexes; B, atrophy; c, sensory changes. 


believed that a comparative study of the symptoms and findings in 
the disc and no disc cases might prove of value. 

Definite changes in the reflexes on the involved side were reported 
in 53 per cent of all disc cases and in 46 per cent of the cases in which 
no disc was found. Atrophy was reported in 46 per cent of all cases in 
both the disc and no disc series. Referred pain down the leg on 
coughing and sneezing was reported with equal frequency in both 
series. Sensory changes, both objective and subjective, and con- 
sistent with nerve root irritation at the diagnosed level were reported 
in 58 per cent of the disc cases and 43 per cent of the no disc cases. 
(Fig. 3.) 

The high incidence of reflex changes, atrophy and sensory 
changes, which were found in nearly 50 per cent of the no disc series, 
is surprising. It is evidence that a positive diagnosis cannot be made 
even in the presence of such neurological changes. These findings are 
indicative of nerve root irritation but are not necessarily indicative 
that such an irritation occurs within the neural canal due to a rup- 
tured intervertebral disc. 

Inconsistent sensory findings, we believe, are of importance as 
they may be the first clue that symptoms are of a functional nature. 
One of the causes of failure of operation was the development of 
neurosis. There were ten cases of neurosis in the disc series, or in 10 
per cent of the total. There were sixteen cases of neurosis in the no 
disc series, or 24 per cent of the total. In almost every instance there 
was ample evidence of such a neurosis before operation. In many 


= 
i 
é 
we 
4 
3 
4 
i 
4 
“4 
: 
; 


370 AITKEN, BRADFORD—INTERVERTEBRAL DISCS 


instances in which neurosis was known to exist preoperatively, it was 
believed that the functional disturbances were based on organic 
disorders and that by correction of the latter the functional symp- 
toms would disappear. In all instances, however, operation served 
only to fix the neurosis. In eleven cases the diagnosis of hysteria was 
made preoperatively by competent men. Hysteria was usually 
manifested by toe drop, hemiplegia, aphonia and non-anatomic 
distribution of pain and hypesthesia. In one instance operation was 
performed by an outstanding neurosurgeon, despite the fact that 
the patient had been seen preoperatively at different times by seven 
men, all of national reputation and all of whom had made inde- 
pendent diagnoses of conversion hysteria or psychoneurosis. This 
surgeon further had forwarded to him copies of all these reports. The 
patient was eventually operated upon by this man three times with a 
disastrous result. Our examination, therefore, should include some 
insight into the patient’s personality, and every attempt should 
be made to rule out symptoms of a functional nature. In the presence 
of inconsistent sensory findings we believe operation should be 
postponed. 

It is obvious that the diagnosis of ruptured intervertebral disc 
cannot be easily made. It is our belief, therefore, that the only 
way to determine the question of whether symptoms are based on 
operable conditions will be the clinical test of conservative treat- 
ment. Ambulatory treatment with the use of belts, braces, infra-red 
heat or diathermy we believe are inefficient from a diagnostic point 
of view. No patient should be subjected to operation until he has 
been given a period of bed rest. Leg traction, manipulation and hot 
packs will prove beneficial. Only when symptoms persist or recur in 
spite of adequate conservative treatment, properly supervised and 
controlled, do we believe operation to be justified: In this series 
twenty-five patients were operated upon within two months of the 
date of injury. Most of these were operated upon within the first 
month, and one patient was operated upon nine days after injury. It 
was not unusual for operation to be performed within two days of 
the first neurological examination. In such instances adequate 
observations could not be made and as a result much unnecessary 
surgery was performed, as is well indicated in the results. The im- 
portance of conservative therapy and of careful observation is 
evident in the end result of this series. 

In the entire series of 170 cases there were five deaths. Three 
occurred in disc cases and two in no disc cases. Three patients died 
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Excellent | Good| Fair] Poor|] Bad/ Fatal 


Discs 

103 cases 
TNo discs 

67 cases 


20 22 26 24 8 i) 


2 7 17 24 | 15 2 


Excellent 


Discs 1 


12 cases 


o disc 
6 cases 0 


Fic. 4. A, end results based on symptoms and return to work; B, end results in 
female patients. 
on the operating table, two of anesthesia and one of cardiac dilata- 
tion. Two patients died a few of pulmonary 
embolus. 

The remaining cases were classified as follows: (1) Excellent—if 
the patient had no pain and was able to return to any type of em- 
ployment. (2) Good—if the patient had only mild discomfort but 
was capable of doing all but the heaviest work. (3) Fair—if the 
patient had pain and could do only the lightest type of work such as 
sedentary work or guard duty. (4) Poor—if the patient had per- 
sistent pain and failed to return to any type of work. (5) Bad—if the 
patient was worse than before operation and was considered to be 
totally and permanently disabled. 

The end results are shown in Figure 4. Thus it can be seen that 
the end results of operation in compensation cases are not good. The 
results are definitely better when a ruptured disc is found to be the 
actual cause of the symptoms. However, only 20 per cent of these 
cases remained symptom-free and were capable of return to heavy 
work. A summary of the end results of the entire series shows that 
13 per cent are excellent, 17 per cent good and 25 per cent are con- 
sidered fair. The remaining 45 per cent continue to have symptoms 
and have never returned to work. In all fairness it should be noted 
that we have includéd in the disc series all cases in which a disc is 
said to have been found. There are several cases in which we had 
reason to question the findings. For example, it was not uncommon 
for the surgeon to report finding a ruptured disc at the preoperatively 
diagnosed level. Some doubt, however, was cast on these findings when 
postoperative x-rays showed extensive Iaminectomies both above 
and below this level. In all’ probability the end result of the disc 
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cases would be better if all questionable cases could be eliminated. 
The poor results of the no disc series is ample evidence that conserva- 
tive treatment should be followed first and that operation be per- 
formed only after careful observation. This is particularly true in the 
case”of women, in whom neuroses appear to play a prominent part. 

The great majority of the ruptures were found to be either at 
the fourth or fifth lumbar. In the entire series of 103 cases fifty were 
found at the fourth lumbar, forty at the fifth lumbar, and two double 
discs were found at both the fourth and fifth lumbar. Three cases 
were reported as occurring at the third lumbar. In eight cases the 
exact level was not given. In the no disc cases numerous conditions 
were found at operation to which ‘the symptoms were attributed. 
In twenty-seven cases nerve root irritation was said to have been due 
to hypertrophy of the ligamentum flavum, in five cases to localized 
arachnoiditis, in two cases to engorged epidural veins. Arthritis and 
extradural adhesions were among the other causes. 

There were few complications. However, those that occurred 
were serious and contributed markedly to disability. Sepsis occurred 
in nine cases, one resulting in osteomyelitis of the spine. Phlebitis 
occurred in four cases. Headache, attributed to lipiodol in the 
ventricles, occurred in one case. Trophic ulcers occurred in one case. 
Toe drop occurred in six cases, four cases preoperatively and two 
cases postoperatively. In the preoperative cases two were diagnosed 
as being due to hysteria and both were worse following operation, 
although discs were said to have been removed. The other two cases 
cleared up following operation, although in one case no disc was 
found. 

In two cases toe drop came on immediately following operation; 
both persisted resulting in disability. One of these cases already 
mentioned was operated upon at the fourth and fifth lumbar on the 
myelogram findings, although the symptoms were entirely localized, 
in the dorsal area. _ 

There were three cases of paralysis of the quadriceps. All occurred 
postoperatively and were directly due to surgery; two following 
section of the post-root of the third lumbar nerve for relief of pain 
and one following extensive laminectomy. All patients are totally 
disabled. Considering the number of patients operated upon and the 
number of surgeons involved, the total number of complications is 
not great, though some of them could definitely have been avoided. 

Persistence of symptoms led to reoperation in forty-one cases. 
These were almost equally divided between the two groups, that is, 
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Excellent | Good} Fair | Poor | Bad | Fatal | Pseudarthrosis ns 
A 


Excellent | Good | Fair | Poor ~—) ed Pseudarthrosis | Refusions . 


808 
8 cases te) 2 4 1 1 oO 1 .) B 


Fic. 5. Result of fusion operations: a, primary fusions; B, secondary fusions. 


20 per cent of the disc cases and 30 per cent of the no disc cases were 
reoperated. Of the disc cases seventeen patients were operated upon a 
second time, while three patients were operated upon a third time. 
In the no disc series fourteen patients were operated upon twice, five 
patients three times, and two patients five times. In all instances 
reoperation was in the form of re-exploration, fusion or refusion. In 
one case in which four operations failed to give relief, chordotomy 
was performed. This, too, failed. This high percentage of reoperation 
is evidence of the inadequacy of our treatment to date. 

Primary fusions were performed on twenty-one cases of ruptured 
disc. The results of this procedure were as follows: two excellent, 
three good, five fair, six poor, and five bad. Five patients developed 
pseudarthrosis, four of which were refused at a later date. In eight 
cases of ruptured discs fusion was performed at a secondary opera- 
tion. The results of these secondary operations were two good, four 
fair, one poor and one bad. One patient developed pseudarthrosis. 

In the no disc group primary fusions were performed in eighteen 
cases. The results of this group were two excellent, one good, six fair, 
four poor, four bad and one fatal. There were six cases of pseud- 
arthrosis five of which have been refused. (Fig. 5.) 

Secondary fusions were performed in seven cases with results as 
follows: one good, two fair, two poor and two bad. 

Taken as a whole the results of fusion are not particularly en- 
couraging. Of the thirty-nine primary fusions performed, nineteen 
patients, or only 50 per cent, were able to return to some form of work. 
Of the fifteen cases of secondary fusion nine cases, or 60 per cent, 
were able to return to some form of work. The incidence of pseud- 
arthrosis in both primary and secondary fusions was 22 per cent. 
Such a high percentage of failures as a result of fusion was largely 
due to faulty technic, and here at least is an opportunity to improve 
our results. If the same principles of rigid fixation as applied to 
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fracture treatment were applied to the fusion operation, the results 
would probably be much better. Fixation of the facets by metal 
screws offer one method of adequate immobilization. 

Orthopedic surgeons as a rule were inclined to perform primary 
fusions, while most neurosurgeons were opposed to such a procedure. 
In cases of long history of backache simple removal of the disc can 
hardly be expected to relieve both back and leg pain. In such cases 
back pain is probably the result of instability in the low back due to 
abnormalities in the facets. Such abnormalities produce abnormal 
stress and strain in the lumbosacral region. As a result the articular 
cartilage of the facets undergoes degeneration. As the stress and 
strain forces are transmitted to the disc, this, too, in time undergoes 
degeneration. With the exception of the cases produced by violent 
trauma, rupture of the disc must first be preceded by degeneration 
of the disc. Rupture of the disc is, therefore, the result of instability 
with resultant degeneration over a period of time and seldom the 
result of a single accident. In such unstable backs, pain will persist 
after removal of a disc. Such instability should be recognized at the 
time of operation and, if found, primary fusion should be performed. 
We do not believe it is wise to postpone fusion and to hold it in 
reserve should symptoms persist or recur. Many patients will not 
subject themselves to secondary operations and the results when per- 
formed are not too good. This is largely due to the development of 
mental depression or a neurosis as a result of persistent pain un- 
relieved by the first operation. We are of the opinion, both as a result 
of this series and of our own private practice, that primary fusion 
should be performed more frequently. The caliber of fusion as 
performed throughout the country must be markedly improved, 
however, to affect the result materially. For the best results we 
believe that both the neurosurgeon and the orthopedist should be 
present at operation. 

Up to the present we have been concerned chiefly with the poor 
results due either to error in diagnosis or to lack of conservative 
treatment or observation. In many instances poor results were due 
either to faulty technic or to poor surgical judgment. In a high per- 
centage of bad results well qualified consultants had disagreed with 
the diagnosis and opposed operation, indicating that many failures 
were possibly due more to poor surgical judgment or poor technic 
than to any other factor. 

Some specific instances or poor technic or questionable surgical 
judgment may be cited. One failure of fusion occurred because it was 
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performed between the fourth and fifth lumbar and first sacral, but 
on one side only. Stability from such a procedure could hardly be 
expected. In two instances exploration and fuson were performed 
at the wrong level, resulting in unsuccessful secondary exploration. 
In one instance a total laminectomy of the fourth lumbar was per- 
formed. In addition the facets between third and fourth lumbar were 
completely removed bilaterally. The patient described the feeling 
postoperatively “as though my back were uncoupled.” This patient 
developed a permanently paralized quadriceps. There was a tend- 
ency on the part of some surgeons to perform widespread lIaminec- 
tomies. In some instances the entire lumbar spine was opened up. 
This procedure was followed in a few cases by intradural exploration 
of the entire area. In addition, in two cases the third lumbar root 
was severed to relieve pain when the above procedure failed to dem- 
onstrate any pathological condition. Although presumably only the 
posterior root was severed, both cases developed atrophy of the 
quadriceps with an absent knee jerk. This resulted in marked 
instability of gait, sufficient mn both instances to render the patient 
totally disabled. Such extensive surgery, in view of negative findings, 
must be classified as radical and ill advised. 

Perhaps one of the chief causes of persistent back pain is the 
almost universal tendency to decompress the nerve roots by 
enlarging the laminectomy laterally. In so doing the facets are often 
partially or completely destroyed. Unless the facets are then fused 
the resultant scar and callus formation produce traumatic arthritis 
with resultant back pain. If it is not the surgeon’s intention to per- 
form a fusion these joints must not be injured. 

The comparative end results of the disc and no disc group are 
reflected in the costs. As of January, 1946, the average total cost, 
including medical expenses and compensation, of 103 disc cases 
has been $2,902, while that of the sixty-seven no disc group has been 
$3,990. However two to six years after injury thirty-six patients, or 
35 per cent of the disc cases, are still on compensation, while thirty- 
five patients, or 52 per cent of the no disc cases, are still on compensa- 
tion. It would thus appear that operation has not only failed to 
relieve discomfort but has also failed to return these individuals to 


work. 
SUMMARY 


We are well aware of the fact that the average compensation 
case is not the best possible material for a favorable end result study. 
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The desire for financial reimbursement for injuries received is of 
paramount importance to many individuals. That this fact has 
definitely influenced the end result cannot be denied. However, the 
period from 1940 to 1944 was one of intense industrial activity 
brought on by the war. High wages were to be had even by patients 
who had partial disability. As a result, the results during this period 
are probably better than they would be in normal times. Neverthe- 
less, the end results of operation for rupture of the intervertebral 
disc in compensation cases as performed throughout the country 
from 1940 to 1944 leave much to be desired. Only 13 per cent are 
symptom-free and capable of performing heavy laborious work. 
Seventeen per cent have some persistent symptoms but are capable 
of doing all but the heaviest type of work. Twenty-five per cent have 
pain and are able to perform only light work. Classed as bad results, 
42 per cent continue to have pain and have never returned to any 
type of work. There was a 3 per cent mortality. The comparison of 
the 42 per cent bad results against the 30 per cent good results is 
striking. 

The percentage of error in diagnosis with present diagnostic 
criteria is about 40 per cent. 

Secondary operations were required in 24 per cent of all cases. 


CONCLUSIONS 


We believe that better results could be obtained; first, by the use 
of adequate conservative treatment before any operative procedure 
is considered; second, by more careful observation, especially of the 
mental make-up of the individual; third, the adoption of primary 
fusion in cases of definite instability; fourth, by the application of the 
principles of rigid fixation to the fusion operation; fifth, by the 
preservation of the facets if no fusion is contemplated; sixth, by 
the application of common sense in exploratory laminectomies. 


We thank the Liberty Mutual Insurance Company of Boston, for per- 
mission to review the files. We also thank Mr. Frank Falvey of the home 
office of the company for his assistance in the compilation of the data. 


DISCUSSION 


Rosert L. Ruopes (Augusta, Georgia): Mr. President and gentlemen, 
I wish to refer to a discussion that I presented before the Southern Surgical 
_ Association, of a paper by Dr. Albert Key a year and a half ago, relative 
to these cases with negative findings. A great number of these low back- 
aches are nutritional problems and are not due to injuries. 
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Down our way Dr. Sydenstriker has taken quite a leading part in the 
discussions and studies of nutritional problems. We have applied that to 
many of these back injury cases, and when we consider that neuritis in 
general, of all the peripheral nerves has been markedly increased during 
the past five years, along with problems of nutrition, poorly balanced diet, 
very poor food quality that we are all eating today, that is equally as true 
in industry as it is in private practice, it is more than coincidence. 

A great many of these cases, I think, come under that group, and I 
reported at that time over 100 cases, none of whom had been operated 
upon. I reported also several cases in which the patients had been operated 
upon and who continued to suffer just as much or more than they had 
before the operation. 

Using a Pacific Coast terminology, many of those people’s lesions, 
neuritis in general, developed under that condition or affliction known as 
an acid-ash acidosis, or “a coke and a sandwich” for food instead of a 
balanced diet. Therefore, there is a marked diminution particularly of the 
B group vitamins; and if a balanced diet, an abundance of fluids and large 
doses of the B group of vitamins in particular are used, many of these 
cases will clear up. Fifty to 100 mg. of thiamin and nicotinic acid, 2 or 
3 mg. of riboflavin, three times a day, in a relatively short period of time 
will show improvement in some of this group who are associated with 
negative findings. If it is a malnutritional problem, I would say almost in 
thirty days’ time one is going to see results. 

It has been a pleasure to save more than one from the knife and from 
mutilating operations by that procedure. 

J. HuBeErR WAGNER (Pittsburgh): Mr. President and gentlemen, I just 
could not sit still and have this paper go by without saying a word in its 
favor. 

This to me has been the best survey of this procedure that I have ever 
had the pleasure of hearing. It was made without the personal element, I am 
sure; it gave us a picture of the things that are being done on these discs 
throughout the country. The results speak for themselves. They are hor- 
ribly poor. 

I believe the time has come when some Society must speak up against 
this procedure, not necessarily absolutely against it, but certainly toward 
conservatism. We have a large service in Pittsburgh in which we have many 
back cases, with referred sciatic involvement and referred pain. Last year 
we had over 100 hospitalized, and of those we operated upon two after 
consultation by a neurosurgeon and a neurologist confirming the diagnosis 
of inter-disc rupture. In one fortunately, we found a disc with relief; in the 
other we found no disc at the third, fourth or fifth interspace. 

We are conservative. It has been our contention that though there is 
such an entity, it is not as frequently found as the general neurosurgeon and 
orthopedic surgeon would have one believe. There have been too many 
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people unnecessarily operated upon; and unless there is honest opposition, 
this will continue. However, we see the swing to the right. I hope it con- 
tinues. I think our slogan should be, “‘Operation in the last instance instead 
of the first.” 

Again | want to congratulate Dr. Aitken on the excellency of his timely 
paper. 

Tuomas B. QuicLey (Boston): 1 would like to add my congratulations 
to Dr. Aitken for a splendid review. My own interest in this subject was 
brought about by a personal experience, and illustrates a small group of 
disc cases that have no back pain, whose pain is pure sciatica. 

In the European theater, with the vigorous training which preceded 
the invasion of the continent, we saw a great many back injuries of one 
sort or another, and a small group who presented only sciatica, and almost 
invariably objective as well as the usual subjective changes. The few that 
were operated on in that theater seemed to do very well. | wonder if he 
would care to comment on that aspect of this problem. 

Another aspect of the matter that fits in with Dr. Aitken’s observation 
is that officers almost invariably did better than enlisted men. 

Another point which always comes up in any disc discussion is the 
so-called hidden disc. I wonder if Dr. Aitken investigated that aspect of the 
problem in his survey. 

Homer StrYKER (Kalamazoo, Michigan): About two years ago I heard 
a paper or a résumé by an insurance company on all the discs done in the 
Chicago area, and briefly their results were in about 50 per cent of what they 
considered good. Perhaps 60 per cent they would consider passing. So I 
decided to concentrate from that time on in eliminating the other 40 per 
cent from my operative cases, thereby hitting 100 per cent good results. 

A few of the things we have done toward this end is not to operate on 
a patient who did not have some sign (I think the most reliable one is the 
anesthesia conforming to the area of the fourth or fifth root) of nerve root 
pressure. The other type we have tried to eliminate is any patient who had a 
neuropsychiatric tendency; you have to analyze those yourself. 

The other criterion is never to operate on one who has not had a good, 

long period of conservative treatment consisting of at least ten days to two 
weeks of complete bed rest, absolute bed rest. We never operate on them as 
long as we can keep them working without operating on them. Some pa- 
tients will get better. 
' Also, we are always leery of the case that has symptoms and signs but 
has a hollow back, that has an increased lumbar concavity. I operated upon 
one a week or so ago who had all the signs of a disc, but with a hollow back, 
and we found a cystic tumor of the cauda equina about the size of a 
thumb. 

I also want to bring one or two other cases to you that we have run 
across, which might be of some interest. One patient developed typical disc 
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symptoms while in bed following a collapse of one lung for tuberculosis. 
We suspected tuberculosis of the spine. The x-rays were negative, but he 
had sciatic pain which required morphine. He had atrophy of the leg, loss of 
sensation and all the signs. So we went“in and found a tuberculous dis- 
integration of the disc, and it did have some bony destruction on one side of 
the vertebra, but not that would as yet show up in an x-ray. It had a nice 
disc which burst open and gushed out pus. That particular case developed 
an embolus in his good lung on the sixth day, and we happen to have the 
pathological specimen showing it. 

We must not forget the possibility of these cord tumors and these x-ray 
signs in such cases. 

ALEXANDER P. AITKEN (closing): I wish to thank the discussers for 
their comments. I agree with practically everything that has been said. 
There is little doubt that even at the present time we know little about the 
fundamental causes of back and leg pain. The mechanical disturbances in 
the facets play a large part but they probably do not account for all back 
pain. Back pain, of course, can be due to postural disturbances and in some 
instances might be due to nutritional disturbances as mentioned. Much 
backache may be due to flabby weak musculature. 

In this series many individuals who developed back pain had not worked 
for a long period of time. They returned to work, attracted by the high 
wages being paid. Such individuals not accustomed to heavy work, of 
course, were more prone to injury. The period from 1940 to 1944 was one of 
intense industrial activity and many individuals unquestionably returned 
to work, lured by high wages despite the fact that they continued to have 
discomfort following operation. If the same type of surgery is performed in 
normal times, we can be sure that our end results will not be as good as 
those presented. 

We have tried to make this study impersonal and have not included 
any of our own cases. We have attempted to find what the indications for 
surgery are throughout the country. 

Dr. Quigley has referred to the cases he saw in Europe. His cases were 
subjected to more violent trauma. I do not doubt that this trauma was 
sufficiently violent to produce primary ruptures as a direct result of a single 
trauma. 

A good deal has been said about hidden discs. In general, the more 
popular the surgeon or his institution, and the more writing and talking 
that was done by this surgeon or his group, the more apt were they to find 
hidden discs. It was not uncommon at re-operation for hidden discs to be 
found, but these were always found at an interspace higher than the one 
operated. 

I do not believe that there is any one diagnostic sign. Anesthesia has 
been given as a diagnostic sign. However, in instances of meralgia pares- 
thetica we have hypesthesia and even anesthesia due entirely to involve- 
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ment of the lateral cutaneous nerve of the thigh. One must be sure that he is 
not dealing with this condition in cases of back and leg pain. 

I would not consider ten days’ bed rest adequate treatment. Before any 
patient is subjected to operation he should be given an adequate period of 
bed rest and every opportunity to quiet down. I do not believe a period of 
six weeks is too long a time. 

We must bear in mind that the ruptured intervertebral disc is a real 
clinical entity. It produces definite symptoms and causes real disability. 

Because the statistics as given in this paper would indicate that the end 
results are not good following operation, we must bear in mind that the 
poor results are largely because of errors in diagnosis and in failure to use 
good surgical judgment. Far better results can be obtained and many more 
patients given permanent relief from this condition if we will only be a little 
more conservative in our treatment and a little less willing to operate until 
all other measures have failed. There is no question but what too much ill 
advised surgery has been performed. In time and with experience we will 
learn how to diagnose this condition more accurately and how to treat it 
surgically with better results. 
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PREGNANCY IN A RUDIMENTARY HORN OF THE UTERUS* 


R. Rosert Dz NicoLta, M.D. AND Marc R. PETERSEN, M.D. 
RICHLAND, WASHINGTON 


the subject of true double uterus, 

there has been, in recent years, a 
paucity of case reports on rudimentary 
horn of the uterus. Miller in 1922, reviewed 
fifty-four cases of uterus didelphys and 
Schauffler in 1941, discussed pregnancy in 
the double uterus in eleven patients. In 
1943, Taylor reported on pregnancy and 
the double uterus in eight cases. In the 
period from November, 1945 to January, 
1946, three separate case reports on true 
double uterus appeared in one medical 
journal alone, testifying to the abundance 
of literature on this abnormality. In com- 
parison, pregnancy in a rudimentary horn 
of the uterus has been infrequently re- 
ported. Mulsow, in 1945, in an attempt to 
review the American and English literature 
on the subject, was able to study the 
records of only nine case reports on preg- 
nancy in a rudimentary uterine horn, since 
Beckmann’s review in Igt!. Mulsow’s 
review did not include a case report from 
India, by Waters in 1944. 

Since true double uterus is rare (occur- 
ring once in 1,500 obstetric and once in 
2,000 gynecologic cases) it is natural that 
one of its variants must be even more 
infrequent. However, the complete duplex 
anomaly gives rise to definite signs and 
symptoms, so that it is correctly diagnosed 
in a greater percentage of cases than is the 


“ LTHOUGH much has been written on 


enigmatic rudimentary horn. Uterus didel-. 


phys is many times suspected apart from 
pregnancy so that a diagnosis may be made 
with the aid of metal sounds and utero- 
salpingograms, while a rudimentary horn 
may not be suspected unless it is the site of a 


gestation, which contraindicates the use of 
these diagnostic methods. It is significant 
that in all cases reported, the rudimentary 
horn contained a pregnancy, and in each 
instance the abnormality was diagnosed at 
operation or at autopsy. It seems probable 
therefore that many women go through a 
normal life having a rudimentary uterine 
horn which does not become the site of a 
pregnancy and is therefore never dis- 
covered. The reasons for lack of correct 
preoperative diagnosis in cases of rudi- 
mentary uterine horn become evident 
when a detailed comparison of its diagnostic 
features is made with those of true double 
uterus. 

Early diagnosis of double uterus is missed 
more often than it is made, according to 
Schauffler. This fact, at first glance, seems 
unjustified since (theoretically) the con- 
comitant existence of developmental ab- 
normalities of the vagina and cervix gives 
rise to many warning signals pointing to 
the presence of a double uterus. Miller 
states that the presence of a septate vagina 
and double cervix may cause the patient 
to seek medical attention at one of three 
periods of her life. ‘First at adolescence, 
when some menstrual disturbance brings 
the patient for examination and the 
anomaly is discovered. Second, at the time 
of marriage because of dysparunia or some 
other marital difficulty. Third, it may be 
discovered by the physician during preg- 
nancy at the time of antepartum exami- 
nation or during labor.” Actually, a 
consideration of the case reports on true 
double uterus reveals that menstrual irregu- 
larities are not common, dysparunia often 


_ * From the Department of Surgery, Kadlec Hospital. 
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Fic. 1. Uterus bicornis unilatere rudimentarius. “Of great clinical importance, because 
pregnancy may occur in the rudimentary horn, and such an accident is worse than 
ectopic gestation, with which it is usually confounded.” (Drawing modified from DeLee 
to show a pregnancy in the rudimentary horn.) 


self-adjusted, and vaginal septa torn or 
altered by a previous apparently normal 
child-birth. For these reasons, a correct 
diagnosis is often not made until some 
complication of labor occurs and cesarean 
section is done. 


Since there is a very low percentage of 


initially correct diagnosis made in cases of 
true double uterus, it is evident why the 
diagnosis of pregnancy in a rudimentary 
horn is not made before laparotomy is 
performed. The patient having a rudi- 
mentary horn, usually has a normal vagina 
and cervix, and therefore offers no history 
of menstrual disturbances or dysparunia, 
and in addition the important vaginal clue 
is not found at pelvic examination. The 
diagnosis must then be based on a suspicion 
of a very rare condition when practically 
no suspecting signs or symptoms are 
present. The only sign pointing to the true 
condition is one which, at best, would be 
difficult to be sure of, in differentiating an 
ectopic pregnancy, namely, the location 
of the round ligament in relation to the 
gestation sac. As stated by De Lee, most 
cases of pregnancy in a rudimentary horn 
are diagnosed after the abdomen is opened 
for a supposed extrauterine pregnancy, and 
this was true of the case reported below. 


CASE REPORT 


Mrs. M. B., a white housewife, aged twenty- 
six, para 11, gravida 111, was referred to Kadlec 
Hospital by her family physician on March 10, 
1946, with the working diagnosis of “‘left ecto- 
pic pregnancy.” 

Good health had been enjoyed until February 
25, 1946, when sudden sharp left lower quad- 
rant pain radiating to the pubic region occurred. 
Dizziness and weakness accompanied the pain 
but there was no frank syncope. A dull ache, 
aggravated by motion, persisted in the left 
lower abdomen. Any attempt to stand or walk 
initiated a “swimming dizziness” and caused 
sharp abdominal pain so that continuous bed 
rest was resorted to. On several occasions, 
nausea, vomiting and frequency of urination 
occurred. The latter symptoms were attributed 
by the patient to an: early pregnancy as there 
had been amenorrhea since January 15, 1946. 
No vaginal bleeding or spotting had been noted 
since the last menstrual period. 

The past history was significant in that two 
normal pregnancies had occurred with uncom- 
plicated deliveries at term, 9 and 7 years before 


the present hospital admission. Regular men- 


strual periods had started at age thirteen and 
were interrupted only by the two pregnancies. 

Physical examination disclosed a well-devel- 
oped, well-nourished female, somewhat pale 
and in mild abdominal distress. The patient’s 
temperature was 98.6°F., pulse 88, respiration 
22 and blood pressure 110/64. Examination of 
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Fic. 2. Specimen removed at operation showing fetus, placental membranes, rudi- 


mentary horn, oviduct and stump of left round ligament (actual size). 


the head, neck, heart and lungs revealed no 
relevant abnormalities. The abdomen was sym- 
metrical but on palpation there was a fullness 
in the left lower quadrant with sharp tenderness 
in the same area. There was no blueing of the 
umbilicus and shifting dullness was not present. 
Pelvic examination revealed a multiparous in- 
troitus and a normal vagina with no evidence of 
septa or partition. There was no evidence of 
inflammation about the urethra or Skene’s 
ducts. The cervix was single, soft, patulous, 
normal in position and tender on motion. The 
corpus was felt to be anterior, pulled or pushed 
to the right side of the pelvis, symmetrical, 
slightly enlarged, mobile and mildly tender. 
The right tube and ovary were not palpated. 
On the left side a mass about 6 cm. in diameter 
was palpated, which was symmetrical, soft, 
mobile and tender. Bimanual and rectovaginal 
examination confirmed the above findings and 
added the information that the mass dipped 
into the left cul-de-sac. 

An analysis of the urine was normal. The 
hemoglobin was 11 Gm., red blood count 
3,780,000 and white blood count 14,400. A 
vaginal smear and culture was negative for 
gonococcus. The blood type was B, and Rh de- 
termination proved negative. 

A diagnosis of ectopic gestation was made 
and immediate operation advised. Since the 
hospital laboratory contained a file of Rh nega- 
tive donors for each group, two compatible 
donors were soon located and held in reserve. 

Under spinal anesthesia supplemented by in- 
travenous pentothal sodium, a mid-line, infra- 


umbilical incision was made and the abdomen 
opened in layers. The pelvis was of a deep fun- 
nel type with a narrow pubic arch so that 
gaining adequate exposure was difficult. There 
was no free fluid or blood in the peritoneal 
cavity. The uterus was pushed to the right, was 
symmetrical and enlarged to the size of a 6 
weeks gestation. The right tube and ovary were 
normal. An elliptical mass, approximately 6 cm. 
in diameter, was seen in the left adnexal region. 
It was soft, bluish-purple in color, and had the 
appearance of a tubal pregnancy which had 
ruptured between the leaves of the left broad 
ligament. Closer inspection revealed the round 
ligament and the fallopian tube proceeding 
from the lateral border of the mass. The left 
ovary was posterior to the mass and contained 
an active corpus luteum. As the dissection pro- 
ceeded, it became clear that a pregnant rudi- 
mentary horn joined the main cervix just above 
the level of the internal os, by a thick fibrous 
band of tissue. (Some idea of the type and loca- 
tion of the mass and related structures may be 
formed from the schematic drawing (Fig. 1) 
modified from De Lee.) The proximal attach- 
ment of the rudimentary horn was divided and 
a small canal was seen within it. The severed 
attachment to the main uterus was closed with 
several interrupted medium silk sutures. The 
left ovary was not removed. 

The specimen (Fig. 2) was later opened 
through the small proximal canal and a nor- 
mally implanted six weeks’ pregnancy com- 
plete with membranes and scant amniotic fluid 
was found. 
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Fic. 3. Decidual cast passed from the normal 
uterus on the fourth postoperative day (actual 
size). 


The postoperative course was uneventful, 
excepting that on the third postoperative day 
slight, continuous vaginal bleeding occurred. 
The next day a soft piece of tissue was passed 
per vaginum, which had the appearance and 
consistency of a decidual cast. (Fig. 3.) The 
vaginal bleeding ceased on the sixth post- 
operative day. The patient was discharged, 
asymptomatic, and with the abdominal wound 
well healed five days later. 


COMMENT 


In this case, a rudimentary uterine horn 
containing a six weeks pregnancy was 
removed intact, eliminating the danger of 
rupture with sudden death from intra- 
peritoneal hemorrhage. In the case reported 
by Mulsow, rupture occurred in the fifth 
month of pregnancy causing the patient’s 
death within fifteen minutes. If allowed to 
continue, a pregnancy in a rudimentary 
horn will cause rupture of the abnormal 
uterus in go per cent of cases. As pointed 
out by Miller, the cervical portion of such 
a malformed uterus is largely fibrous and 
therefore incapable of adjustment to in- 
creased internal pressure. If rupture does 
not occur, expulsion difficulties result in 
death of the fetus and the fetus may 
become mummified. In one instance, an 
operation for a mass, present twenty years, 
revealed the bones of twins in a rudi- 
mentary uterine horn. Considering the 
serious prognosis of these cases, it is 
fortunate that most incorrect diagnoses 
made (usually tubal pregnancy) necessitate 
immediate surgical interference. For this 
reason, comparatively few cases have been 
permitted to go on to rupture and death 
from internal hemorrhage. Since the ab- 
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normal uterus can not fulfill a reproductive © 


function, the diagnosis of ectopic preg- 
nancy Is practically speaking, a correct one. 

According to Williams, the majority of 
cases show a rudimentary horn whose 
proximal end does not communicate with 
the normal uterine cavity so that preg- 
nancy only follows external migration of 
the spermatazoa or of the fertilized ovum. 
In our case the presence of a small canal in 
the fibrous proximal end of the rudimen- 
tary horn and the corpus luteum found in 
the ovary on the side of the deformity, 
eliminates the necessity for this supposition. 


SUMMARY AND CONCLUSIONS 


A comparison of the frequency of uterus 
didelphys and rudimentary uterine horn 
is made and the possibilities of making a 
correct diagnosis in each instance is dis- 
cussed. The available literature on each 
condition is briefly outlined and it is sug- 
gested that more cases of rudimentary 
uterine horn are not discovered since they 
must often escape pregnancy and therefore 
remain uncomplicated and symptomless. A 
case is reported of a pregnant uterine horn 
found and removed during an operation 
performed for “tubal pregnancy.” The 
serious prognosis of an uninterrupted preg- 
nancy of this type is emphasized. It is felt 
that all such cases should be reported so 
that the physician may become increasingly 
alert to the possibility of its existence, in all 
atypical cases of extrauterine pelvic masses 
associated with amenorrhea. 
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TUMORS OF THE SMALL INTESTINE 


ComMMANDER A. J. Mourot Anp Captain Cuartes H. Watkins 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


INCE tumors of the small bowel 
S usually manifest themselves early 

only by anemia as the result of 
chronic loss of blood without other definite 
signs or symptoms, and since visualization 
of these tumors is often impossible by 
roentgenologic examination of the small 
intestine until the lesion has progressed 
quite far, it seems worth while to stress 
again the importance of thorough exam- 
ination of a patient who has anemia and 
exhibits the features of chronic loss of 
blood. We are presenting two cases in which 
the initial symptom was anemia. In one 
case a benign lesion of the small bowel was 
found at exploratory laparotomy and in the 
other a carcmoma of the small intestine 
was found. 

Since practically every type of tissue 
except bone and cartilage is found in the 
wall of the small intestine, the relative 
rarity of tumors in this site is striking. 
In the literature,» the percentage of 
malignant. lesions in the small intestine 
is 1 to 3 per cent of all of those in the 
gastrointestinal tract and benign lesions 
are even less frequent. At the Mayo Clinic, 
from 1907 to 1939 inclusive, only 108 cases 
of malignant tumor and forty-one cases of 
benign tumor of the small intestine were 
reported. This relative immunity of the 
structures of the small intestine to forma- 
tion of tumors remains unexplained. The 
benign tumors of the small intestine are 
important not only because of the ease with 
which these lesions can be treated sur- 
gically but because of the extreme difficulty 
of differentiation from the malignant ones. 

The types of benign tumors that have 
been found in the small intestine are 
adenoma, myoma, lipoma, neuroma, fi- 
broma, hemangioma and various com- 
binations of these. Approximately 50 per 
cent of these tumors are in the duodenum 


and the remainder are almost equally 
divided between the jejunum and ileum. 


INCIDENCE 


Although adenocarcinoma is by far the 
most frequent type of malignant tumor in 
the small intestine, it is of relatively 
uncommon occurrence. In a series of 4,684 
cases of malignant disease of the alimentary 
tract, Craig reported only thirty-six pri- 
mary carcinomas in the small intestine. 
Mayo’s 108 cases of malignant lesions 
encountered from 1907 to 1939 inclusive 
represented only 1.5 per cent of the surgical 
lesions of the stomach and only 1.4 per cent 
of those in the colon for the same period. 
Jefferson found only 130 (3.1 per cent) 
primary carcinomas of the small intestine 
in 4,177 malignant lesions of the intestinal 
tract and Aaron found seventeen in 343 
cases. 

Various types of sarcoma of the small 
intestine have been reported, but sarcoma 
occurs only approximately half as fre- 
quently as carcinoma. The most common 
type of sarcoma in the small intestine is 
lymphosarcoma, which is found in the 
ileum in 60 per cent of these cases and 
occurs most frequently in children and 
young adults. 

Carcioids, which are more common in 
the appendix than in other sites, occasion- 
ally do occur in the small intestine, but 
there is some question as to whether these 
tumors should be considered as truly 
malignant lesions. Krompecher, Bunting 
and Oberndorfer have compared carcinoids 
to basal cell carcinomas of the skin because 
of the similarity of these two lesions. 
These tumors may be single or they may 
be multiple as they were in 30 per cent of 
Humphreys’ series of 152 cases. Carcinoids 
usually spread by local invasion, but cases 
have been reported in which extensive 
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evidence of metastasis has been found in 
regional lymph nodes and liver. Cooke has 
collected a series of 104 cases of carcinoid of 
the intestines. In twenty-one the carcinoid 
was malignant and in eight it had metasta- 
sized. In Ariel’s series, 8.3 per cent of all 
neoplasms in the small imtestine were 
carcinoids. 


DIAGNOSIS 


The symptoms of tumors of the small 
intestine are usually vague, and often 
intermittent before the onset of complete 
obstruction. These symptoms which are 
relieved completely between attacks are 
cramp-like abdominal pain, nausea and 
vomiting. The oriset of severe hemorrhage, 
perforation or acute obstruction, however, 
may be sudden. Loss of weight is inconstant 
early in the disease, as is constipation. 
The malignant growths are most likely to 
occur in the fourth and fifth decades of life, 
but may occur at any age. Results of 
physical examination are usually negative 
unless intussusception is present and then 
the typical tumor mass may be palpable. 
Shallow, Eger and Carty were able to 
palpate the tumor in 75 per cent of 
thirty-eight cases. Routine roentgenologic 
studies usually give negative results unless 
the tumor has caused obstruction owing 
to its mtraluminal mass or because of 
intussusception. 

Another symptom is anemia with re- 
sultant weakness and fatigability. The 
repeated finding of occult blood in the 
stools and progressive anemia are the only 
laboratory findings that aid in diagnosis. 
It is believed that the anemia is best 
explained on a basis of direct loss of blood 
from the lesion as these tumors are very 
apt to ulcerate and bleed. Good and 
MacCarty found that loss of blood was 
present in twenty-eight of thirty-five cases 
of tumors of the small intestine. 

In many instances, anemia may be the 
only symptom and often the patient is 
treated for anemia and no search is made 
for its cause. The anemia associated with 
chronic loss of blood is characteristic m 
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that the concentration of hemoglobin as 
well as the number of erythrocytes is 
reduced. The number of leukocytes is 
usually unaffected, but may be slightly 
increased above normal. The number of 
reticulated erythrocytes is normally in- 
creased and microscopic examination of 
the blood smears reveals anemia with 
features of increased regeneration of eryth- 
rocytes. Anisocytosis with regenerative 
macrocytes, many of which may be 
polychromatophilic, will be present. The 
blood platelets are usually normal or 
slightly increased in number and _ the 
leukocytes are rarely immature although 
there may be a slight shift to the left of the 
neutrophils. 

In acute loss of blood, there is usually 
severe anemia and the hemoglobin and 
erythrocytes are reduced in about equal 
proportion. Followmg acute hemorrhage, 
the regenerative changes in the erythro- 
cytes are more definite than those seen 
when chronic hemorrhage is present and an 
occasional normoblast may be found. 
Slight immaturity of the granular leuko- 
cytes is present and in extremely severe 
hemorrhage a leukemoid reaction may 
occur which might lead to the erroneous 
conclusion that the patient has leukemia. 
However, when the number of blood 
platelets is normal or slightly increased, 
the history of hemorrhage should suggest a 
leukemoid reaction rather than leukemia. 
When occult blood is found repeatedly in 
the stools, primary hemorrhagic disease or 
aplastic anemia, leukemia, hypoprothrom- 
binemia or secondary purpura must be 
considered as possible diagnoses. A care- 
fully taken history and an estimation of the 
various coagulating factors of the blood, 
as well as examination of the blood smears, 
should help distinguish these conditions 
from hemorrhage due to a tumor in the 
small intestine. 

Because tumor of the small intestine 
occurs relatively infrequently, the symp- 
toms are vague and physical findings are 
often negative, diagnosis is not only 
difficult, but many times impossible to 


: 
on 


Vor. LXXIII, No. 3 


make. When the diagnosis is correctly 
made clinically, it is usually made by the 
process of exclusion. When a history 
of intermittent crampy abdominal pain 
accompanied by nausea and vomiting Is 
given, when occult blood is found in the 
stools on several examinations and when 
roentgenologic examination of the stomach, 
duodenum and colon gives negative results, 
the possibility of a tumor in the small bowel 
should be considered. Although a high 
percentage of tumors in the small bowel 
bleed and hence cause tarry stools, there 
are numerous other causes of tarry stools. 
At the Mayo Clinic between January 1, 
1939, and January 1, 1942, only thirty-five 
tumors of the small intestine were seen, 
but in this same period, 1,133 patients who 
had gastric carcmoma and 8,188 patients 
who had peptic ulcer were examined. 
Only when the diagnosis of other lesions in 
the upper and lower parts of the gastro- 
intestinal tract has been definitely excluded 
should special roentgenologic studies of the 
small intestme be advised. Now that 
special technics are being used and experi- 
enced roentgenologists are making the 
roentgenologic examination, the site and 
type of tumor is being determined pre- 
operatively with increasing frequency.!” 


TREATMENT 


The only treatment for these tumors is 
surgical removal of the tumor and restora- 
tion of the continuity of the intestine by 
end-to-end or side-to-side anastomosis. 
Before surgical procedures are attempted, 
the anemia and hypoproteinemia should be 
treated by means of transfusions of whole 
blood and plasma, the bowel should be 
decompressed by use of the Wangensteen 
suction and the electrolytes should be 
restored to normal. Complete recovery is 
to be expected if the tumor is benign, but 
the prognosis for those patients who have 
malignant tumors is poor, as these tumors 
metastasize early. Because of the vague, in- 
sidious onset of symptoms, several months 
usually elapse before these patients seek 
aid. By this time, operation is only 
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palliative. Craig found glandular involve- 


ment in $3 per cent of his thirty-six cases, 
and Shallow reported that in thirty-one 
of his thirty-eight cases extension or 
metastasis had occurred. Roentgen therapy 
is of little value. 


CASE REPORTS 


Case 1. A white student, twenty-one years 
old, was admitted to the hospital February 4, 
1945. He complained of weakness of two 
months’ duration. He had never noticed tarry 
stools nor had he had any gastrointestinal 
symptoms except occasional, mild periumbilical 
cramps. Although he had not lost weight, he 
had failed to gain weight for the previous two 
months as he had when he first entered on the 
V-12 program. 

Physical examination on admission gave 
essentially negative results except for signs of 
severe anemia. Erythrocytes numbered 2,440,- 
ooo per c. mm. of blood and the level of hemo- 
globin was 38 per cent of normal. No ova or 
parasites were found on repeated examinations 
of the stools, but always the stools contained 
occult blood, grade 4, on a grading basis of 1 to 
4 in which 1 represents the least and 4 the most 
blood. Repeated examinations of the gastro- 
intestinal tract, which included studies in 
which the barium enema was used, and roent- 
genologic studies of the thorax gave negative 
results. Results of other laboratory examina- 
tions including leukocyte count and differential 
count, icteric index, Kahn test for syphilis and 
platelet counts, were within normal limits. 
Examination of the blood smears revealed 
polychromatophilia of the erythrocytes, an 
occasional normoblast and a slight left shift to 
the neutrophils. 

After transfusions with whole blood, the 
patient underwent exploratory laparotomy on 
February 22, 1945. A small, hard, annular 
tumor of the jejunum was removed (Fig. 1) 
and end-to-end anastomosis was made. No 
nodules were palpable in the liver, but numer- 
ous enlarged lymph nodes were present in the 
mesentery and retroperitoneal space. These 
nodes could not be excised. Pathologic ex- 
amination of sections of the excised tumor 
revealed it to be adenocarcinoma, grade 2 
(Broders’ method). Following uneventful con- 
valescence, the patient was transferred to 
another naval hospital for further observation, 
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Fic. 1. Annular adenocarcinoma. of jejunum. 
Note that the intestine was patent. This ex- 
plains the minimal gastrointestinal symptoms. 


treatment and dismissal. At the time of this 
report, he is free of symptoms, but the progno- 
sis is considered to be grave. 

Case 1. A white sailor, twenty-eight years 
old, first was admitted to a naval hospital, 
February 20, 1945. He complained of abdominal 
cramps, nausea and vomiting. Physical ex- 
amination gave negative results and when his 
symptoms subsided spontaneously, he was 
returned to duty February 22, 1945. He was 
free from symptoms until March 13, 1945, when 
he was again admitted to the hospital with the 
same complaints. Physical examination again 
revealed nothing abnormal and this attack also 
subsided. He returned to duty March 20, 1945. 
While at sea, he experienced mild attacks of 
abdominal pain and some nausea, but no severe 
symptoms. On April 10, 1945, while on leave, 
he had a severe attack and was admitted to the 
hospital. 

Physical examination gave negative results 
except for signs of loss of weight (30 pounds 
[13.6 kg.] in three months). Repeated examina- 
tion of the gastrointestinal tract with special 
studies of the small intestine gave negative 
results. Erythrocytes numbered 4,000,000 fer 
c. mm. of blood and the value for hemoglobin 
was 78 per cent of normal. Examinations of the 
stools on several occasions revealed occult 
blood grade 4+. All other laboratory findings 
were within normal limits. While in the hospital, 
the patient had several severe attacks of ab- 
dominal pain, nausea and vomiting and he 
continued to lose weight. 

On July 4, 1945, exploratory laparotomy was 
performed. Forty inches (101.6 cm.) from the 
ileocecal valve the wall of the bowel was intus- 
suscepted for approximately 4 inches (10.2 cm.). 
This was partially reduced, but because edema 
of the intestinal wall was severe, it was deemed 
advisable to remove the 8 inches (20.3 cm.) of 
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Fic. 2. Leiomyoma of ileum. Sections have been 
cut for microscopic examination. Note intus- 
susception of the wall of the intestine. 


intestine which contained a tumor and was the 
site of the intussusception (Fig. 2), and to make 
an end-to-end anastomosis. There were no 
palpable nodes in the mesentery or liver. The 
pathologic examination of sections from the 
excised tumor revealed it to be a leiomyoma 
with no evidence of malignancy. The patient’s 
convalescence was uneventful and he returned 
to full duty. 


COMMENT 


These cases are presented to emphasize 
the importance of exploratory laparotomy 
in patients who have secondary anemia due 
to loss of blood from the gastrointestinal 
tract. In Case II, the anemia was slight; 
but, nevertheless, examination of the 
smears revealed the increased regeneration 
of erythrocytes and the typical picture of 
anemia due to loss of blood. A bleeding 
lesion of the small intestine should be 
suspected when this type of anemia is 
associated with occult blood in the stools. 
It should be suspected more strongly when 
the occult blood is found while the patient 
is on a meat free diet even though no lesion 
of the gastrointestinal tract can be demon- 
strated on roentgenologic examination. 
Under these circumstances exploratory 
laparotomy should be considered. 
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Intestinal obstruction may occur from herniation of bowel through the 
opening in the transverse mesocolon into the lesser peritoneal cavity. 
Nearly all of the small intestines may enter the lesser peritoneal cavity, 
protrude through the gastrocolic omentum, and hang in front of the trans- 
verse colon. This, as well as secondary adhesions, should be relieved by 


reoperation. 


From “Principles and Practice of Surgery” by W. Wayne Babcock 


(Lea & Febiger). 
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PRIMARY LIVER TUMORS 


Compr. R. G. FRANKLIN 


MEDICAL CORP, UNITED STATES NAVY 


HE liver possesses truly remarkable 

regenerative properties. Following 

any injury to hepatic tissue there is 
an attempt at regeneration. The forces that 
normally limit regeneration following in- 
jury are not well developed in the liver, 
because in many cases the regenerative 
process is excessive resulting in the forma- 
tion of an adenoma and later even a 
carcinoma. There is a uniform gradation 
between nodular hyperplasia, multiple 
adenoma and multiple carcinoma. These 
three stages may even be seen at one time 
in one liver.® 

It is largely because of this peculiar 
pathological process that there is such con- 
fusion in the literature about the nomen- 
clature and potential malignancy of pri- 
mary liver tumors. Many of the different 
names under which primary hepatic neo- 
plasms are discussed are merely different 
phases or stages of one continuous patho- 
logical process. This basic process from 
injury, regeneration, hyperplasia, benign 
tumor to malignant tumor may proceed 
rapidly, slowly, or practically stop al- 
together at any of these stages. Any of the 
various forms of hyperplasia may occur 
with or. without cirrhosis. 

Primary hepatic neoplasms are of four 
general classes, liver cell tumors (known as 
hepatomas), bile duct cell tumors (known 
as cholangiomas), mixtures of these two 
types, and tumors of the supporting 


structures (blood vessels, fibrous tissue, . 


etc.). Any of these types may be benign 
(adenoma) or malignant (carcinoma or 
sarcoma). 

After an injury the liver cells are much 
more active than the bile duct epithelium 
in proliferating. This is probably the reason 
most primary liver tumors arise from liver 
cells rather than from the bile duct epithe- 
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lium.* Wilbur, Wood and Willet report that 
g2 per cent of their series of cases of pri- 
mary carcinoma of the liver had tumors of 
the liver cell (hepatoma) type.'® 

In general, a malignant liver tumor that 
is composed of highly differentiated cells 
spreads within the liver and to the local 
lymph nodes. A tumor of anaplastic cells is 
much more likely to metastasize to distant 
sites—bone, lungs, etc. Hepatomas invade 
the capillaries very early, even when devoid 
of other evidences of malignancy, and tend 
to metastasize within the liver at first.® 
There is very general agreement in the 
literature on the high degree of potential 
malignancy of all primary liver tumors, es- 
pecially the tumors composed of liver cells 
variously designated as adenomas, hepat- 
omas and benign hepatomas. 
In addition to malignant transformation, 
adenomas may undergo necrosis from bile 
secretion, hemorrhage, or twisting of their 
pedicles.”!! Spontaneous erosion of a pri- 
mary liver tumor with intra-abdominal 
hemorrhage has been reported by several 

A large amount of experimental investi- 
gation into the possible etiological factors 
of primary lIrver tumor has been done. 
Among the commonly considered pre- 
disposing and causative factors may be 
mentioned sstasis,° cirrhosis, congenital 
malformations (usually hepatic or adrenal 
rests), avitaminosis*® (especially when 
combined with a very high fat diet),'® age, 
sex, race, hormonal changes, syphilis, 
parasites of the gastrointestinal and bili- 
ary passages, and certain ingested chemi- 
cals. In twelve hundred carefully studied 
cases of primary liver tumors of all types, 
Warvi found cirrhosis present in 46 per 
cent.!> Ewing feels that cirrhosis occurs in 
85 per cent of primary liver tumors of 
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Fic. 1. Gross specimen, benign hepatoma; pedicle 
of tumor, lower right. 

hepatic cell type (hepatoma) and in 50 
per cent of primary liver tumors of the bile 
duct cell type (cholangioma).* Other stu- 
dents of the subject feel that 61.3 per cent 
of primary liver carcinomas arise in 
cirrhotic livers. Most investigators feel 
that single, encapsulated, relatively benign 
liver cell tumors occuring in youth or 
adolescence probably represent a type of 
adenoma due to a congenital malforma- 
tion®!015 The case herein reported may 
be such a tumor. The highest incidence 
of primary liver tumors occurs in the fifth 
and sixth decades of life, but they may 
occur at any age. Approximately go per 
cent of primary liver carcinomas occur in 
males.!!6 Primary liver tumors, usually of 
the malignant type, are much more com- 
mon in China, India and South Africa 
than in other parts of the world. Previously 
environment factors, especially schisto- 
somiasis in these areas, were thought to 
be responsible. Recent studies would indi- 


cate the incidence of primary liver tumors. 


are related to racial and not environmental 
factors and that schistosomiasis does not 
play a role in liver cell carcinoma, at least 


in the Chinese.*!2 Cunningham found a 


definite history of alcoholism in seven of 
his fourteen reported cases of primary liver 
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Fic. 2. Gross specimen, benign hepatoma, cut section; 


illustrating irregular, coarse lobulations (the oblique 
shadow is a cut made by the pathologist’s knife). 


carcinoma and referred to a series of 62 
cases reported by Gustafson with 35 per 
cent giving a definite history of alcoholism.‘ 
It has not been determined if this is a 
direct toxic effect stimulating carcinom- 
atous changes or whether the concom- 
mitant avitaminosis leads to cirrhosis 
which in turn predisposes to primary 
carcinoma of the liver. A chemical known 
as “‘butter-yellow” will mduce a high 
incidence of cirrhosis with eventual car- 
cinoma in rats. This effect is largely 
prevented by high protein diets and 
vitamin B.* Selenium fed to rats induces 
a subacute liver damage which after three 
months produces a chronic nodular cir- 
rhosis. Both hepatic: cell adenoma and 
carcinoma were found in these experimen- 
tal rats eighteen months after beginnning 
the seleniferous diets.° That hormonal 
changes play a significant role either direct- 
ly or indirectly through metabolic changes 
is suggested by Burns and Schenken. Spon- 
taneous primary hepatomas in male mice 
occurred in 27 per cent of breeding male 
mice and in 6 per cent of non-breeding male 
mice. In breeding female mice the incidence 
of this tumor was zero, but in non-breeding 
females the incidence was 10 per cent.” 
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If the groups of mice used in some cate- 
gories were larger, greater significance 
could be given to these observations. The 
last etiological factor to be considered is 
chronic infection. Cunningham found lues 
in four of fourteen patients with primary 
liver cancer, and in this same article 
quotes Gustafson who found lues in 22 per 
cent of his 62 patients studied.‘ Care must 
be taken to eliminate “false positives” 
from such studies where the serological 
tests are altered merely by the tumor 
present. 

The symptoms produced by primary 
hepatic neoplasms vary with the type, 
size, location and degree of malignant 
transformation present. One carefully stud- 
ied series of cases of primary hepatic 
carcinoma discloses the following incidence 
of findings or symptoms: 


abdominal mass............. 77% (often with tender 


areas) 
abdominal pain............. 72% 
blood tinged) 
52.5% 


Other symptoms or tical findings seen 
m liver carcinoma are: Alterations of 
temperature with fever (Warvi found this 
in 50 per cent)!‘ or hypothermia, weakness, 
splenomegaly, prominent superficial ab- 
dominal veins, pain in the back or shoul- 
ders, or urinary symptoms if the tumor 
presses on the right kidney. Anemia is 
often seen together with reduction in liver 
function as demonstrated by at least some 
of a series of liver function studies. Ad- 
enomas usually produce only a minimum of 
symptoms; dyspepsia, a mass, and a sensa- 
tion of weight or fullness in the right upper 
abdominal quadrant are the more common 
findings and symptoms. Portal or biliary 
obstruction, partial ureteral obstruction, 
torsion of the tumor pedicle, and erosion of 
a blood vessel in the tumor may occasion- 
ally occur. Fever, early pain, weight loss, 
anemia and weakness, the symptoms seen 
in patients with a carcinoma, are very rare 
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or absent in patients with adenoma. 
Usually in a patient with an adenoma the 
liver function tests are normal. Special 
diagnostic aids for liver tumors beyond 
those previously mentioned include: deter- 
mination of the serum alkaline phos- 
phatase, peritoneoscopy, injection of 
thorium dioxide, pneumoperitoneum stud- 
ies and aspiration liver biopsy over a 
palpable nodule. None of these special 
tests were performed on the case herein 
reported, either because they were not 
obtainable or they were considered inad- 
visable in this particular case. A serum 
alkaline phosphatase above 10 Bodansky 
units, in the absence of any other cause of 
congestion in the liver or generalized bone 
disease, as Paget’s disease, metastatic 
bone disease, etc., probably indicates liver 
malignancy. 

The prognosis for patients with hepatic 
tumors depends on the benignity or the 
malignancy of the tumor mass, the type of 
cells (patients with bile duct cell tumors 
have a poorer prognosis than patients with 
liver cell tumors), and on the time and the 
completeness of the surgical removal. 
After the appearance of a malignant tumor 
life is seldom prolonged over four months. 

The treatment of primary hepatic neo- 
plasms is early thorough surgical excision 
in all cases where the tumor is so situated 
that this can be accomplished. Early 
radical surgery is justified in these cases 
because untreated, the prognosis is very 
poor. Neither a primary liver adenoma nor 
a carcinoma: is amenable to radiation 
therapy.!®> The first reported successful 
resection of the liver for a solitary adenoma 
was by W. W. Keen, in 1892. Several more 
cases were reported by this same surgeon 
in 1899.7 Since that trme many technical 
improvements make such surgery much 
safer. Control of hepatic bleeding can now 
be accomplished by electrocautery and 
hemostatic sutures. Radical excision of the 
tumor and a margin of normal liver tissue, 
as soon as the diagnosis is made or strongly 
suspected, would eliminate many of todays 
failures in dealing with this problem.* 
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Fic. 3. Photomicrograph (low power) showing lack of liver lobule 
arrangement and rapidly proliferating bile ducts. 

Fic. 4. Photomicrograph (high power) showing masses of liver cells 

without typical cord arrangement. At the upper left is a prolifer- 

ating bile duct. 


At present, all too frequently, recurrences 
appear several months or years post- 
operatively due to too late or too conserva- 
tive surgery. Warvi has recently written an 
excellent review of this subject. In a series 
of thirty-three patients having resections 
of hepatic adenomas there was 9g per cent 
operative mortality and recurrence in 21 
per cent. In another series 40 per cent of 
the patients are living and well three to 
seven years following liver resection for 


primary carcinoma.!® Prior to June, 1945, 
223 well authenticated cases of resec- 
tion of primary liver tumors had _ been 
reported.!4 


CASE REPORT 


This is the report of the operative removal 
of an apparently benign hepatoma from a 
twenty-three year old sailor. 

This twenty-three year old sailor entered a 
Naval hospital overseas in November, 1945, 
complaining of intermittent nausea. Because of 
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this symptom and the presence of an abdominal 
mass, he was evacuated to the United States. 
He was admitted to the U. S. Naval Hospital, 
Farragut, Idaho, on December 21, 1945. The 
history disclosed complete absence of symp- 
toms except for intermittent nausea and 
vomiting for one year. There had been no loss 
in weight. No significant information was 
gleaned from his past medical history or family 
history. There was no history of trauma, 
alcoholism, syphilis, parasitic infestation, in- 
gestions of poisons or liver disease of any kind. 

Physical examination was normal except for 
the presence of an abdominal mass. This mass 
was located in an almost entirely filled right 
upper abdominal quadrant, extending one inch 
to the left of the mid-line and one inch below 
the umbilicus. It was readily palpated, freely 
movable, smooth, non-tender, firm, non-pul- 
satile and it moved slightly with respiration. 
There was no emaciation, jaundice, weakness, 
petechia, spider angiomas, fever, enlarge lymph 
nodes, pectoral alopecia, splenomegaly or 
engorged abdominal veins. Two cholecysto- 
grams showed a non-functioning gallbladder; 
the erythrocyte sedimentation rate (Win- 
trob) was 4 mm. in one hour; the serum pro- 
teins were normal; the bromsulfalein liver 
function test, prothrombin time, bleeding and 
clotting time, chest x-ray, serum bilirubin, 
tuberculin reaction, blood Kahn, urinalysis, 
blood counts, blood platelet count, blood 
malaria smears, cephalin-flocculation liver func- 
tion test and blood cholesterol were all normal. 
X-ray studies of the gastrointestinal tract 
demonstrated only displacement of the colon 
and small intestines downward and to the left. 
Both intravenous and retrograde pyelograms 
demonstrated early right hydronephrosis. 

On January 25, 1946, an abdominal lapa- 
rotomy was performed. Through a right trans- 
rectus incision a nodular firm tumor measuring 
20 by 10 by 6 cm. was brought into view. The 
mass was attached to the margin of the right 
liver lobe by a very vascular pedicle; the gall- 
bladder was adherent to the medial anterior 
surface of the tumor. This was dissected free, 
the vessels in the pedicle were separately 
ligated and the mass divided at the liver 
margin. The blood supply to the tumor mass 
was carried by three large vessels, each approxi- 
mately 1 cm. in size. These vessels emerged 
from the undersurface of the right liver lobe 
and continued on the posterior medial surface 
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of the liver tumor. Bleeding was controlled by 
interrupted mattress chromic catgut sutures 
through the liver margin. Approximately 400 
cc. of blood were lost during the operative 
procedure. There was no evidence of tumor 
formation elsewhere in the liver or abdomen. 
The biliary tree was examined and found to be 
normal. The postoperative course was un- 
eventful. The following is the pathologist’s 
report of this specimen. 

“Gross Description: Specimen consists of a 
tissue mass approximately 13 cm. in diameter, 
showing irregular, coarse lobulations. The 
external surface is smooth and glistening, ex- 
cept for one small area about 1 cm. in diameter, 
apparently the pedunculated base of the mass. 
Consistency is uniformly firm. The cut surface 
reveals generalized lobular structures com- 
posed of reddish-brown, firm tissue, organized 
in lobules varying from 1 to 3 cm. in diameter 
with a network of dense white supporting 
tissue separating the lobules. 

“Microscopic Examination: Large groups of 
liver cells are arranged in irregular cords and 
masses and roughly divided into lobules by 
fibrous bands of varying size. There is no true 
‘lobular’ arrangement, and no portal triads are 
noted in the septae. There are numerous small 
actively proliferating bile duct buds which 
wander through the septae with no obvious 
destination. No abnormal mitoses are seen and 
there is no evidence of any malignant change. 
No inflammatory cells are present. 

“Microscopic Diagnosis: Pedunculated hepa- 
toma.” 

There has been no postoperative nausea or 
vomiting. Of special interest is that four weeks 
postoperatively x-ray studies demonstrated a 
normally functioning gallbladder, and no evi- 
dence of hydronephrosis or other upper urinary 
tract pathology. Most of the same laboratory 
tests were repeated postoperatively plus an 
hippuric acid liver function test, and all were 
within normal limits. The patient is. now 
asymptomatic and follow-up studies will be 
carefully done in this case for evidence of 
recurrence or other complications. * 


SUMMARY 


1. The literature on primary hepatic 
neoplasms is reviewed. 


*In a recent communication from the patient, dated 
January, 1947, he states that he is entirely symptom- 
free without evidence of intra-abdominal mass forma- 
tion nor evidence of malignancy. 
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2. The excision of an apparently benign ©. 


hepatoma, probably of congenital origin, 
is reported. 

3. The overwhelming preponderance of 
investigators believe that all primary 
hepatic neoplasms are potentionally if not 
actually malignant. 

4. Widespread early surgical excision is 
the only effective treatment for primary 
hepatic neoplasms. 
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SPIGELIAN HERNIA 


Atva L. Bryant, M.D. 
Resident Physician in General Surgery, Los Angeles County Hospital 
HUNTINGTON PARK, CALIFORNIA 


lateral ventral hernia, is one occurring 

through the semilunar or Spigel’s line. 
To review the anatomy, we note that the 
semilunar line corresponds to the lateral 
border of the aponeurosis of the transverse 
abdominis muscle, and runs from the 
costal margin to the pubes, lateral to the 
edge of the rectus. The internal oblique 
and external oblique fuse loosely with the 
semilunar Jine but may be separated by 
blunt dissection. 

Practically all Spigelian hernias occur 
at the level of the semicircular line which is 
located several inches below the umbilicus 
approximately halfway from umbilicus 
to pubes, and is the curved line below 
which the posterior rectus sheath is absent. 
In fact, the semicircular line usually forms 
part of the ring of the Spigelian hernia. 

The hernial opening is a hiatus in the 
linea semilunaris. Various theories have 
been advanced for this defect, but no one 
knows the exact cause of its occurrence. 

The sac, composed of peritoneum and 
transversalis fascia, pushed through this 
hiatus m the semilunar line, becomes 
surrounded by fibers of the internal oblique 
and ends beneath the aponeurosis of the 
external oblique. Thus the hernia is 
interparietal or “masked.” In addition, 
there is usually a well marked properitoneal 
lipoma. 

In summary, the Spigelian hernia is one 
occurring at the outer border of the rectus 
muscle, usually at the level of the linea 
semicircularis and is interparietal. 

These hernias vary in size from a walnut 
to an orange. The ring measures from 
0.5 to 2.0 cm. in width. They strangulate 
readily, and the only treatment is surgical 
repair. This consists of high ligation and 
excision of the sac with approximation of 


vera ven hernia, or spontaneous 


the transversalis fascia and transverus 
and internal oblique muscles. 


CASE REPORT 


A forty-six-year old Mexican male was ad- 
mitted to the hospital April 20, 1945. His com- 
plaints were cramping lower abdominal pain 
and vomiting of one day’s duration. The pain 
was accompanied by gurgling in the abdomen. 
There was no diarrhea. History was difficult to 
obtain. He was sent to the hospital with a 
diagnosis of acute appendicitis. 

On examination it was noted that he grimaced 
with pain at intervals of a few minutes’ duration 
concurrently with gurgling of gas in the right 
lower quadrant. Palpation revealed a definite 
gurgling under the skin in the right lower 
quadrant, as though there was a muscle weak- 
ness allowing a direct hernia. The leucocyte 
count was 10,700, with 70 per cent polymorpho- 
nuclears. He did not appear to be acutely ill; 
the condition was tentatively diagnosed as 
gastro-enteritis and the patient was given 
sedatives. 

The right lower quadrant findings were de- 
scribed and recorded, but those in charge were 
puzzled by the odd location for a hernia. 

The following morning the patient said he 
slept well, ate a good breakfast and had no more 
cramps. Gurgling continued to be felt in the 
right lower quadrant. 

The next day a soft mass was definitely pal- 
pable in that region; the mass became hard, 
tense and distended within twenty-four hours. 
The patient also had a return of cramps and 
vomiting. He was taken to surgery at once with 
a diagnosis of strangulated ventral hernia. 

The abdomen was opened with a transverse 
incision over the rounded mass. The external 
oblique aponeurosis covered it and was divided 
in line with its fibers. A large, tense sac was 
then encountered, just lateral to the rectus 
muscle and on a line between the anterior 
superior iliac spine and the umbilicus. Upon 
opening the sac, bloody fluid spurted out. A 
loop of dark but viable ileum was present in 
the sac. The neck was narrow and very fibrous. 
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Reduction was accomplished by dividing the 
neck of the sac medially. The ileum was par- 
tially retroperitoneal and constituted a sliding 
hernia. It was treated by dividing the peri- 
toneum along each side of the ileum and sutur- 
ing the two edges behind it. This allowed all 
contents to be replaced. 

The sac was then closed transversely with 
interrupted No. 1 chromic sutures, the excess 
sac being excised. 

The transversus and internal oblique muscles 
were approximated with interrupted chromic 
sutures. The external oblique was closed with a 
running suture. Subcutaneous tissue was ap- 
proximated and the skin closed with clips. 

The postoperative course was uneventful. 
He was discharged on the twelfth day. The 
patient returned to the clinic one month later 
apparently entirely healed. 

A survey of his past history revealed that 
the patient had had two previous admissions 
for what appeared to be the same complaint. 
He was admitted October 15, 1943, with the 
complaint of abdominal pain and vomiting of 
five days’ duration. He had had some burning 
on urination. The urine was described as 
“smoky” in the admitting room, and con- 
tained crenated red cells, so he was admitted to 
urology. Cystoscopy and retrograde pyelo- 
graphy revealed no lesion. His urine was clear 
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and it was assumed that he had passed a stone. 
At any rate he recovered spontaneously from 
his pain and was discharged on the fifth day. 

He was also admitted May 16, 1943, with the 
complaint of cramping abdominal pain and 
vomiting. Pains were intermittent. Examina- 
tion revealed the abdomen to be not par- 
ticularly tender; white blood cells 10,200; 73 
per cent polymorphonuclear cells. It was 
thought that he had a subsiding appendicitis 
and he was not operated upon. He was dis- 
charged on the fourth day. 

It would appear that his difficulty on these 
two previous admissions was obstruction in a 
Spigelian hernia. The fact that it went on to 
strangulation during his third visit brought 
him to surgery and the pathological condition 
was disclosed. Had one been aware of Spigelian 
hernia the diagnosis might have been made by 
palpation of gurgling beneath the skin. 
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INTESTINAL LIPOMA SIMULATING CARCINOMA OF THE 


SIGMOID COLON 


Francis D. THREADGILL, M.D. 
WASHINGTON, D.C. 


HIS case of intestinal lipoma demon- 

strated clearly the necessity for al- 

ways being alert to the possibility 
that a lesion, supposedly malignant, may 
in reality be a benign one of a rare type, not 
requiring the radical measures employed in 
the surgical treatment of a malignant 
lesion. The diagnosis of lipoma was not 
made, nor even suspected, until after 
sectioning of the tumor for pathologic 
study, but fortunately, the lesion was so 
situated in the bowel that a permanent 
colostomy was not necessary. 

The dearth of literature on intestinal 
lipomas, particularly the subserous form, 
testifies to the fact that these tumors are 
rare. Mayo Clinic records revealed that out 
of 44,654 intraperitoneal operations only 
six Intestinal lipomas were encountered.’ 
Schottenfeld‘ recently collected all the 
available material on lipomas of the 
gastrointestinal tract and was able to find 
reports of only 275 cases. The small in- 
testine appeared to be the predominant 
site since in 154 of these cases, the Iipomas 
occurred in this portion of the tract. The 
tumors in the remainder of cases occurred 
in the stomach or colon. In only fifteen 
cases were the tumors of the subserous 


type. 


CASE REPORT 


The patient, a fifty-five year old woman, 
was admitted to Garfield Hospital complaining 
of low abdominal pain of two days duration 
and prolapse of the uterus of six months 
duration. While her appetite was good, she 
had not overeaten, and ‘she attributed the 
abdominal pain to gas. She stated that it had 
become impossible, during the past six months, 
for her to pass gas freely through the rectum. 
Constipation was chronic and enemas were 
taken with great difficulty because of her 


inability to expel them properly. Occasionally 
blood streaked stools were passed. About 
six months ago, when she first noticed the 
prolapse of the uterus, she went to a local 
physician who inserted a vaginal pessary. 
She was not relieved by this measure and 
continued to complain of discomfort par- 
ticularly when seated. 

Her past history disclosed no surgery or 
serious illnesses. However, healed pulmonary 
tuberculosis was found, but investigation of a 
series of x-rays, taken by the Navy Depart- 
ment, showed it unchanging. She had no 
dysuria or incontinence, Menarch—16 by 
21 by 3. She had two children by normal de- 
livery. Fifteen years ago she was told that 
she had a fibroid tumor of the uterus, but meno- 
pause, without complications, occurred when 
she was forty-five years of age and no bleeding 
or discharge has been noted since that time. 

Physical examination revealed the following 
pertinent abnormalities: some tenderness over 
Lanz Point but no rigidity, a third degree 
rectocele, a small uterus and a free mass, 
the size of a base ball, in the cul-de-sac. A 
preoperative diagnosis of rectocele and pelvic 
tumor, type undetermined, was made. 

Under spinal anesthesia, the rectocele was 
corrected by a posterior colporrhaphy. The 
patient was then placed in the Trendelenburg 
position and a midline, subumbilical incision 
was made in order to explore the abdomen. 
The reproductive organs were atrophic but 
normal. A tumor, approximately 8 cm. in 
diameter, was found in the mesentery of the 
sigmoid colon, about 20 inches above the 
anus. It appeared indurated and firm, but 
not gristly, and a small area of necrosis was 
found on one side. Although there were no 
Iymph node enlargements felt, there were 
several small nodules on the anterior peri- 
toneal wall. One of these was excised for 
microscopic study. The liver was normal to 
palpation. Since the tumor involved the 
intestinal Iumen, an obstructive resection of 
about 10 cm. of bowel was done, using the 
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Fic. 1. Drawing of lipoma found in the case presented; gross section of the tumor 
at left. 


Rankin clamp. The sigmoid mesentery was 
then mobilized in order to prevent tension 
on the exteriorized segment, and the wound 
was closed around the bowel by the Mikulicz 
method. After the skin was approximated, 
the tumor was excised above the clamp. 

A spur crusher was applied on the third post- 
operative day and following its removal, 
feces passed through the rectum as well as 
through the colostomy. An extraperitoneal 
closure of the colostomy was necessary on the 
thirty-seventh postoperative day since it 
showed no tendency to close spontaneously. 
The postoperative condition of the patient 
was good, the recovery was uneventful and a 
cured result was obtained. 

Terry and paraffin sections from the “lymph 
node” and the tumor showed them both to 
be composed entirely of fatty tissue and 
fibrous trabeculas. The nodule, which re- 
sembled a Iymph node on gross examination, 


was considered to be a nodule of mesenteric 
fat, indicating that there had been an involve- 
ment of the mesentery. The tumor was covered 
by a layer of cuboidal cells (peritoneum) and 
several spaces, which evidently represented 
infoldings of this membrane, were lined with 
similar cells. The pathological diagnosis was 
subserous lipoma. 


COMMENTS 


Moore’ stated that the subserous form of 
lipoma arises from the appendices epiploica 
and is found more frequently in the small 
intestine than in the transverse, descending 
or sigmoid colon. Geschicter,! in a dis- 
cussion of lipoid tumors as a group, men- 
tioned that a lipoma may involve the 
mesentery. The exact origin of the tumor 
discussed in this report was obscure, as 
the drawing demonstrates. However, since 
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the appendices epiploica would not arise 
between the leaves of the mesentery, the 
tumor was probably a primary lesion of 
the mesentery rather than of the sigmoid 
colon per se. 

While the clinical picture and gross 
examination of the tumor at operation, 
with its firm and indurated appearance, 
indicated a scirrhous type of tumor of 
low grade malignancy, there were features 
which suggested a benign lesion of the 
intestine. First, despite the fact that the 
patient was told fifteen years ago of a 
fibroid tumor of the uterus, she continued 
to have normal menstruation and, l[ater, 
uneventful menopause. Second, the com- 
plaints of long standing constipation and 
difficult defecation were not compatible 
with a carcinomatous condition. The case 
was not only confusing but potentially 
tragic because if the lesion had been 6 
inches lower in the bowel, a Mikulicz 
type of operation would have been impos- 
sible and an abdominoperineal resection 
would have been done. 

Even though tumors of the sigmoid 
colon have been found to respond best to 
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treatment by obstructive resection, if the 
pathology had been established at the time 
of operation, a primary anastomosis would 
have been feasible. Certainly this proce- 
dure would have been in order, after 
thorough preparation of the patient, if the 
lesion had occurred at or below the recto- 
sigmoid junction. 


SUMMARY 


1. A case of subserous intestinal lipoma 
which grossly resembled carcinoma is 
presented. 

2. Symptomatic lipomas of this type 
are believed to be of long standing. 

3. Such tumors merit the closest con- 
sideration in order to avoid radical surgery 
in their treatment. 
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AN UNUSUAL COMPLICATION OF AN INGUINAL HERNIA* 


H. K. Bett, m.p., C. D. Sawyer, m.p., A. J. VosseLer, M.D., 
H. T. LANGworTHy, M.D. AND R. Mutg, 


BROOKLYN, NEW YORK 


HILE the complication in the fol- 

lowing case was unrecognized at the 

outset, successful ultimate recovery 
was obtained by the orderly’ pursuit of 
definite principles for the treatment of 
strangulated inguinal hernia. The major 
principles involved are: (1) Strangulated 
hernia requires immediate reduction of the 
hernia, (2) If the hernial sac is reduced to a 
single layer comprised of peritoneum alone, 
untoward complications may be avoided. 


CASE REPORT 


This is the case of T. F., a fifty-three-year 
old white male patient admitted to the Metho- 
dist Hospital in December, 1941. The patient 
was admitted for the treatment of incarcerated 
right inguinal hernia of twelve hours duration. 
Subsequently he had vomited three times and 
had aching pains in the abdomen. Twenty- 
eight years previously he had been operated 
upon for bilateral inguinal hernias. Twenty-two 
years ago they both recurred, but have been 
reducable until the present illness. Examination 
revealed an obese white male, appearing acutely 
ill, whose pertinent positive findings were lim- 
ited to the right inguinal region. Beneath the 
previous hernioplasty scar and descending into 
the scrotum was a tender, firm, irreducable 
mass about three inches in diameter. The left 
inguinal region revealed a recurrent incomplete 
hernia without incarceration. 

The patient was prepared and operated upon 
under 1 per cent Procaine Hydrochloride, local 
anesthesia, with a supplement of gas, oxygen 
and ether, (A. J. V.) An incision five inches in 
length was made above the old scar and over 
the mass. Because of the previous operation 
plus the edema secondary to the incarceration, 
identification of the structures was difficult. 
However, the mass was found to be a hernial 
sac, measuring four inches in depth, three 
inches in width, and one half inch at its neck. 
The sac was thick walled. Its medial face was 


adjacent to and adherent to a fairly thin walled 
structure which contained fluid and descended 
into the scrotum. The hernial sac was divested 
of all its layers down to the peritoneum and was 
separated from the medial structure described 
above. The hernial sac was then opened, re- 
vealing eight inches of grayish edematous intes- 
tine. The intestine bore no plastic exudate. Its 
serosa remained intact and peristalsis was 
present. There was no discoloration of its 
mesentery. The intestine was reduced into the 
abdomen, and the sac closed with interrupted 
chromic No. 1 and excised at its neck. The 
structure described as lying medial and below 
the incarcerated hernia was considered to be a 
hydrocele and no steps were taken to remedy it. 
The aponeurosis of the external oblique was re- 
constructed with chromic No. 1. 

The patient’s postoperative course was satis- 
factory, except for a persistent induration most 
noticeable at the base of the scrotum on the 
right side. This was felt to be due to the “‘hy- 
drocele,”’ plus the induration of the cord. On 
the eighteenth day postoperative the patient 
stated that the mass in the right inguinal region 
disappeared after urination. An intravenous 
urogram was ordered after Urological consulta- 
tion. (Figs. 1 and 2.) This study showed an 
accumulation of dye in a large sac, below the 
pubes, similar to a diverticulum of the bladder 
or a hydrocele. Subsequent cystoscopic exami- 
nation revealed a small diverticulum opening 
on the dome of the bladder to the right. A 
catheter passed through for the distance of 
twenty cms. (H. T. L.) During this examination 
distention of the bladder distended the diver- 
ticulum sac in the scrotum. (Fig. 3.) 

The patient was readmitted three months 
later on the Urological Service. Under spinal 
anesthesia a five inch incision was made on the 
edge of the right rectus muscle. (R. M.) The 
tissues were divided and the mass in the lower 
right quadrant identified. This mass was very 
adherent to the external ring and also to the 
conjoined tendon. The sac was easily separated 


* From the Surgical and Urological Services of the Methodist Hospital. 
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Fic. 3. Anterior view, showing ureteral catheter 
in scrotal portion of the bladder. 


from the scrotum and it was found to be 
very thickened. By sharp and blunt dissection 
the sac was found to be a continuation of the 
bladder. No diverticulum could be noted. The 
sac at the bladder was opened in order to 
indentify any possible hidden diverticulum. 
None was present. Therefore the entire mass 
which had extended to the scrotum was a 
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Fic. 2. Lateral view, intravensus urogram. 


herniation of the urinary bladder through the 
external ring. A small section of the bladder 
about the size of a silver dollar was resected 
because of a large amount of scar tissue ad- 
herent to it. A Connell suture was placed in 
the opening and this reinforced with another 
layer of sutures. The bladder was placed in its 
proper position. Hemastasis was satisfactory. 
The external ring was closed. After the removal 
of the section of the herniated bladder the 
patient made an uneventful recovery. Micro- 
scopic section of the tissues removed showed a 
portion of the bladder wall. 

Before discharge from the hospital a repair 
was made of his left recurrent inguinal hernia. 
(C. D. S.) This operation was followed by com- 
plete recovery and he was discharged from the 
hospital. Two months later he was readmitted 
to the Methodist Hospital on the Urological 
Service for the treatment of an hypertrophied 
prostate, discovered during his previous ad- 
mission. A two stage prostatectomy was fol- 
lowed by an uneventful recovery. (R. M.) Six 
months later at follow-up examination he was 
found to be in good condition. 

The foregoing is a presentation of what is 
technically known as a_paraperitoneal 
hernia of the bladder. These constitute 
about 1 per cent of all hernias found in 
adults. This 1 per cent represents all three 
types of bladder hernias: the paraperitoneal, 
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the extraperitoneal and the intraperitoneal. 
The paraperitoneal is the most common 
and the intraperitoneal the least. Those 


interested in the surgical treatment of 


inguinal hernias are familiar with the 
fairly common small paraperitoneal type. 
This case has been presented because of 
the marked advance the bladder hernia had 
made compared with the descent of the 
peritoneal sac. It is our opinion that blad- 
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der hernia as advanced as this represents a 
small fraction of the 1 per cent bladder 
incidence in adult hernias. 

This case suggests an etiological factor 
in this type of hernia, namely, the bladder 
neck obstruction by an_ hypertrophied 
prostate. 
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Ir should be noted that the so-called umbilical hernia of adult life does 
not occur through the umbilicus. It is a protrusion through the linea alba 
just above the umbilicus or, occasionally, just below that structure. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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CRUTCH MASTERY 


The author of this article has been a friend for many years. He did not write the following 
classic with an idea of publication in any special periodical. He gave the manuscript to another 
mutual friend, a well known orthopedic surgeon and a member of The American Board. One eve- 
ning at this surgeon’s home, it came into my hands and I asked the author’s permission to publish 
it. My reasons were several: I found it enjoyable reading; it would serve as an invaluable text to 
any professional crutch user; physicians in charge of government hospitals could use it as a guide 
when “ordering” crutches for their patients; and manufacturers would make better crutches 
should they follow the author’s tips, based on fifty years’ experience. The author, an internation- 
ally known ophthamologist, refused permission to use his name. In fact, in his last communication, 
he wrote: “I want to emphasize again that I am very anxious that my name is not used.”’ We are 
certain that our readers will enjoy the following article thoroughly, and we are also certain that 


it will make life much easier for those who are forced to become crutch addicts. 


HAVE been engaged in the practice of 
I medicine for about thirty years. The 

old and experienced patient can often 
contribute to a doctor’s better understand- 
ing of classic disease by a description of 
the manner in which he has been able to 
adjust his pathological self to the environ- 
ment of these accelerating times. By 
placing myself in such a patient’s position, 
I thought my own experiences in adjust- 
ment might be helpful to my fellow 
practitioners. 

Though I have two legs, one is about as 
much use as the bobbed tail would be to a 
cat. It can’t be used for balancing nor will 
it support more than the shoe it wears. 
My lower back serves only to swing into 
position what I call my “good left leg” 
which, because of partial paralysis, pre- 
vents me from hopping (at times a very 
useful form of locomotion). I cannot 
balance on this leg long enough to start the 
hop and it lacks the necessary muscular 
springiness. My arms have been very 


satisfactory for all forms of gorilla-like 
exercises though the classical arm reflex 
the ‘“‘elbow jerk” (like the knee jerk) is not 
present. In the past, I could chin myself 
ten times with one hand and walk about 
on my hands to the Queen’s taste. These 
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EDITOR 


are the maximum necessary comments 
about me. The rest is about my crutch. 
My physical peculiarities, not handicaps, 
are the result of infantile paralysis, the 
virus of which reached my spinal cord 
when I was seven months old. 

My experiences have been confined, for 
the most part, to the use of one crutch, 
with the addition of a cane for about 
twenty years. The problem of using two 
crutches instead of one crutch does, to be 
sure, differ in many instances but in my 
own experience, when one can use a crutch 
and a cane rather than two crutches, the 
advantage in maneuverability is very much 
worth while. It is very easy to hold the 
crutch and the cane in the same hand when 
occasion demands, easier than it is to hold 
two crutches in one hand. This provides a 
free hand and a free hand is very useful. 
When a child, I wore a hip length brace 
which weighed about one third as much as 
I did. It slowed me down until I could abide 
it no longer. I have never fully understood 
its purpose. I got rid of it as soon as I could 
fight back and then I began to go places. 

The crutch* has been a friend of man 
from’ prehistoric times. It is depicted in 
early carvings and is often seen in the 

* Webster says the word is Anglo-Saxon in origin. 
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paintings of the masters of the Renais- 
sance. No doubt, the first hunter used a 
forked stick to aid him in his homeward 
journey after being trampled by a bison 
or bitten by a beast of the jungle. The 
crutch is thus as old as man and hence is 
perhaps the earliest agent of medicine. 
It became an intimate friend and doubtless 
was personalized as were trees and flowers. 

To the initiated, the crutch has sex. 

It has a right to be classed as feminine as 
is a ship because it takes a man to manage 
it. That man is the “Crutch Master.” A 
good crutch is used and abused just like a 
good wife, neither goes back on you. 

There are two kinds of crutch users, 
amateurs and professionals. Amateurs use 
a crutch for only a few weeks. Then it is 
cast aside. It takes practice and a certain 
amount of cerebral activity to become a 
Crutch Master. The necessary facility is 
gained not only in proportion to the extent 
and degree of the infirmity but in propor- 
tion to the interest one puts into the use 
and abuse of the crutch. A crutch is not a 
prop but an agent of locomotion, a weapon, 
a tool and a sports gadget. It has been 
greatly misunderstood because it is, for the 
most part, the product of evolution and 
the handiwork of those who are themselves 
not Crutch Masters. One must learn the 
intricacies of its use as one learns the 
technic of golf, archery or fly fishing. 

From my earliest days, defects in the 
construction of the commercial crutch 
have been a great source of annoyance and 
a stimulus to my ingenuity. The usual 
commercial crutch may be made of birch, 
which is very heavy but resilient, of 
hickory, which is apt to be very splintery 
and which holds the dirt in its “creases,” 
or of maple. Maple seems to be a good 
wood but it also is very heavy and lacks 
resiliency. Hickory is resilient and can be 
made into a reasonably good crutch. The 
grain of the wood should run the whole 
length of the crutch. There have been 
cases recorded where a crutch has broken 
and because its grains ran obliquely 
lengthwise, a long spearlike fragment has 
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penetrated the chest or abdomen of the 
user. I must have broken crutches very 
frequently in my grammar-school days 
because I have a distinct recollection of 
trying to satisfy a group of my classmates 
each begging the privilege of going to my 
home for a replacement the next time I 
broke my crutch. They stretched the 
trip into a one half hour each way which 
meant that much licensed hookey. 

Metal crutches have been entirely un- 
satisfactory. I have tested out tubular steel 
and various aluminum alloys. Pogo stick 
like arrangements and springs were in- 
cluded among my useless inventions. Per- 
haps the post-war period will provide a 
satisfactory metal or plastic. I doubt if 
anything will be better than an improved 
laminated wood construction. Just as it 
has turned out to be the best for the 
construction of the modern long bow, so 
it will make the best crutch. 

I have come to the conclusion that the 
best crutch, at the present time, is made of 
lemon wood. Lemon wood is commonly 
used in the manufacture of bows for 
archery. Its resiliency is very pronounced. 
It does not break readily but unless 
properly cured is inclined to split. Slight 
splits are only superficial when they occur 
in well seasoned wood and do not endanger 
the user. 

I get my lemon wood from a bowyer who 
very carefully selects pieces for me. The 
grain is always true, following the whole 
length of the billet so that when the crutch 
is made I have no fear of an oblique 
splinter. Lemon wood has very fine grain. 
Speaking about these woods recalls to my 
mind an incident of my boyhood. I was 
presented with a very beautiful pair of 
crutches, each stave being made of two 
rosewood rods. There were beautiful nickel 
plated attachments for the hand grip and 
the top was a soft leather sling. I was a bit 
on the vigorous side and very powerful in 
my arms so that it was my custom to 
vault down a flight of stairs instead of 
taking them singly. I would place one hand 
on the railing, aim my crutch at the third 
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step and then leap forth into space. The 
hand on the railing would be used as a 
brake so that when I reached the third or 
fourth step below the point where my 
crutch rested, I would put on the brake and 
light on the step sixth or seventh from the 
top. After trying the crutches out with 
much pride, I heard my playmates calling. 
I employed my usual downstairs technic 
with the result that the rosewood crutch 
broke into a hundred splinters and I kept 
right on down the stairs on my manly 
bosom. It was not uncommon for me to fall 
downstairs once in a while anyway because 
I was too impatient to slow the rapidity 
of my descent. After reaching the prone 
posture through one of these mishaps, 
I would clutch the spindles of the railing. 
Since my grip was unfailing, it was not 
uncommon for me to end up at the bottom 
of the stairs with the spindle in my fist. 
I never seemed to be badly hurt. I always 
landed on my hands. They could take it. 

In making the crutch of lemon wood, | 
have the carpenter or cabinet maker split 
the billet from the top to within six inches 
from the bottom. The sides, or staves as I 
call them, are then spread to the proper 
distance to receive the crossbar or hand 
grip. In the crutches procured on the open 
market, seldom is such a technic used. Each 
stave is usually a separate piece and they 
are held together at the bottom by rivets. 
The hand grip is put in by a long through 
and through rivet and the top is secured in 
place by two metal pegs. These are inserted 
from the sides of the headpieces so that 
when they protrude, as they infallably do, 
either the cloth of the coat or the cloth of 
the sleeve is ripped and torn. I have been 
trying for twenty years to get somebody 
to put these rivets in the head facing front 
and back so that when they work their 
way out they will not damage the clothing. 
Every joint should be a perfect fit and 
glued with a waterproof cement and 
possibly screws. The hand grip should be 
located at such a distance from the top 
of the crutch that the arm is slightly 
bent when the subject is standing erect. 
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By straightening the arm, this allows the 
subject to raise himself one or two inches 
without the crutch slipping from under 
his arm. This is often a necessary maneuver 
In negotiating steps and inequalities of the 
ground. The hand grip should be spindle 
shape. No effort should be made to adapt 
it to the shape of the hand because it is 
very often necessary to rotate the hand 
and apply pressure from the sides or 
obliquely. This is particularly so in rising 
from a chair. The hand grip should not 
turn on a spindle as such motion soon 
results in squeaking and undue wearing. 

The length of the crossbar or hand grip 
should be such that the hand can spread 
fully when pressure is made on it. I have 
had crutches on which my weight flattened 
out my hand and caused the sides of the 
hand and the knuckles to be chaffed in a 
painful manner. The grip should not be 
too big around nor should it be too small. 
One normally holds the crutch with three 
fingers gripping the crossbar and the index 
finger running down parallel on the for- 
ward stave. This particular grip allows 
one to move the crutch sideways by the 
application of the thumb and index finger 
and at the same time gives good backward 
and forward motion. The index finger is 
used very often for carrying small pack- 
ages, holding gloves, etc. when the other 
hand is engaged. Hence, an over large 
diameter to the crossbar weakens the grip 
on the crutch. 

We must keep in mind that though 
major movement of the crutch is backward 
and forward, a great deal of motion side- 


ways and obliquely is employed. The hand 


grip again should be made of lemon wood 
because a split in this hand grip is not 
only apt to pinch the flesh but may cause 
blisters and may lead to a sudden splitting 
open so that the hand grip falls to the 
ground. This may cause a fall. I remember 
this happened to me once when I was 
holding a suitcase and stepping off a train. 
I put my whole weight, including that 
of the suitcase, on the crossbar and it 
promptly split open and dropped me to 
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the station platform. Fortunately, this 
occurred in my more sedate years. The 
train was not moving at the time. In my 
youth I regarded it effeminate to wait 
for the car to make a full stop before I 
alighted. 

The long rivet, which passes through a 
hole in the hand grip and through both 
staves, should be of good steel, not of soft 
wire as is often found in the commercial 
variety. It should have a nut on one end 
and a smooth riveted end on the other. 
One can thereby take up any slack to avoid 
squeaks. It is inadvisable to try to cover 
the cross grip with leather or other pro- 
tecting material as this becomes twisted 
and ragged and in no time has to be 
removed. 

A metal strap is put around at the lower 
end of the crutch at the level where the 
two staves separate. Unless this is put on 
properly, shrinkage of the wood permits it 
to slide. A squeaking crutch is so much 
more embarrassing than a squeaking pair of 
shoes that one always feels that too much 
care cannot be taken to guard every point 
where motion may occur which will 
eventuate in a squeak. Screws and bolts 
should be used in the construction of a 
crutch wherever possible so that as the 
wood swells and shrinks, the resultant play 
can be taken up. 

I think the most embarrassed hours, 
they seem like hours, are the few minutes I 
walk down the aisle and across the stage 
to lecture before some dignified and 
expectant assembly when the whole hall 
seems to vibrate and echo with the squeaks 
of my protesting crutch. You can’t blame 
this on your wife or secretary or even on 
the plumber. The best treatment is a 
preventive soak in a bath tub of water for 
one half hour. This is usually effective 
for two or three days. A better way is to 
have a crutch so well made that it cannot 
squeak. Packing, washers and oils are 
useless. 

The tip of the crutch or ferrule is a 
region of utmost importance. The old 
fashioned crutch was usually provided 
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with a thimble-like crutch rubber. It 
slipped directly over the rounded wooden 
end. Many times this wooden end was 
sharp edged. If one is to use a market 
made crutch, he should promptly round 
off this end, then place a piece of tough 
wrapping paper in the crutch rubber so 
that the grinding and boring motion of the 
crutch comes in contact with the wrapping 
paper and thus retards cutting. through 
the crutch rubber. There were also screwed 
in rubbers and some made with canvas 
inserts but they were very hard and short 
lived. I once had a pair made of leather 
plugs which were no good at all after the 
first rainy day puddle dunking. The 
modern and only really satisfactory ferrule 
is composed of a tubular part with an 
outspreading bottom. This receives a 
jawlike clutch which grips a knobby block 
molded of rubber. This rubber contains an 
outflaring flange which engages a groove 
in the clutch. I have found it necessary to 
insert a wire on the inside lip of this clutch 
to make a better overhanging edge. Other- 
wise, with rough usage, particularly after 
the parts are slightly worn, the rubber is 
inclined to be pried loose. When this occurs, 
the vigorous user may sustain a serious 
injury. I remember this happening on a 
number of occasions when | was alighting 
from a moving trolley car. One time, when 
walking up the incline slope of the opera 
house aisle the rubber popped out and 
went bumping and bounding up and down 
towards the stage. It did not land on the 
stage but doubtless beaned some dowager 
in the audience. I kept agoing. To walk 
home with a crutch rubber missing is like 
walking home with one shoe missing. It is 
obviously disconcerting in many ways. 
There are a number of other points about 
the tip of the crutch which are of utmost 
significance. Unfortunately, the rubber 
used for ‘commercial crutch tips seems to 


be made of the most inferior scrap pro- 


curable. Very few have any elasticity after 
they have been on the store shelves for a 
few months. Such rubbers are very short- 
lived and are so hard that they jar the 


| 
aS 
| 
* 
: 

: 


408 American Journal of Surgery 


user at each step. I have found it necessary 
to have my crutch rubbers made to order 
of the best procurable gum. If a crutch 
will not bounce two to three inches when 
dropped from a distance of two feet, the 
rubber should not be accepted. I was very 
pleased when I first secured these lively 
rubbers and was demonstrating their 
bounce to a portly dignified friend. As I 
threw my crutch towards the floor to make 
it bounce, he thought I had aimed it at his 
foot. I had neatly aimed it an inch or two to 
one side of his foot but unfortunately he 
sought that very place for safety. Needless 
to say, I departed while he was still in- 
capable of biped locomotion. It reminded 
me of the same trick which I used to play in 
my youth. I would see how close I could 
come to my playmates feet with my 
javelin-like crutch. I called this “‘making 
them dance” after the fashion of the Wild 
West. It was usually effective. 

I have found it necessary to change the 
method of applying the ferrule to the 
crutch. The commercial variety has a very 
coarse thread. The wooden tip of the 
crutch is then provided with a similar 
coarse thread so that the two may be 
screwed together. This results in a con- 
siderable decrease in the strength of the 
crutch at its lower extremity. The wood not 
only has to be relatively small in size, in 
order to fit the ferrule, but is further 
decreased in diameter by the cutting of 
the thread into the wood. On a number 
of occasions, I have had this very weak 
place, the: weakest in the whole crutch, 
break off when the crutch became caught 
in a crack in the pavement. I remember on 
one occasion while climbing a steep bank 
from a trout stream this broke off abruptly 
and promptly dropped me into the water. 
For that reason, I have the threads re- 
moved from the commercial ferrule. The 
ferrule is then driven on to the wooden 
end of the crutch and a small rivet put 
through. The bottom end of the crutch 
can be split and a wedge driven in, similar 
to the way a hammer head is put on. This 
wedge cannot come out because the clutch 
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which holds the rubber is screwed in 
against it. 

The particular curve of the head of the 
crutch, the part which goes under the arm, 
is of considerable importance. This curve 
should be relatively shallow. It should not 
dip from the horizontal more than onesand 
a quarter inches. Some makers have a 
mistaken idea that a very deep curve 
keeps the crutch from slipping from under 
the arm. Such a curve may be helpful to 
some old and feeble persons, who barely 
move about with assistance and whose 
muscles are too flabby to support their 
weight. It is not uncommon for this part 
of the crutch to be made of wood, which is 
relatively rough. It shreds into splinters 
much more easily than one would think. 
On occasion these splinters have ripped and 
torn perfectly good suits. It is a mistake 
to pad the top of the crutch. This is done by 
the uninitiated in an effort to be kind to 
the armpit but a serious difficulty arises 
when this soft material spreads sideways 
with the weight of the body, thereby 
having the effect of prying the shoulder 
joint apart. Of course, the proper way to 
walk with a crutch is for the weight to be 
taken on the heel of the hand. Very little 
weight should be applied at the armpit. 
Large nerves and vessels run very super- 
ficially in the armpit and these are forcibly 
compressed at every step. When the big 
nerves are injured, crutch paralysis results 
so that the fingers and forearm are partially 
and temporarily paralyzed. When pressure 
is made on the large blood vessels for any 
length of time, the hand becomes numb 
and cold. This feeling is, of course, exag- 
gerated during cold weather. It is best to 
make the top of the crutch of some good 
grainless wood. Lemon wood is again a 
good material. Apple or maple is appro- 
priate. It is often very necessary to whip 
the crutch from under the arm as when 
taking a seat, etc. For this reason the 
curve must be shallow and the wood of 
glass-like smoothness. 

There is no paint, varnish, stain or 
lacquer which will stay on a crutch long 
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enough to be worth while. I have even 
tried to get a dark brown appearance by 
browning the wood with a hot iron. It was 
worn off and the white under wood showing 
within two weeks. Some naturally dark 
wood with the right characteristics would 
be ideal in this respect. A well polished 
crutch painted with: one of the modern 
lacquers is best. A crutch is frequently 
dented and scratched. It gets grimy and 
paint streaked from banging and bumping 
various objects. Wash it occasionally with 
soap and water. 

I have noticed that the crutches pro- 
vided in hospitals are often made with 
adjustable parts so that they can be 
lengthened or shortened to fit the various 
users. It is no time at all before these 
crutches develop lost motion. There is 
nothing tending towards lack of confidence 
in learning to walk with a crutch more 
than instability of the crutch. A sudden 
side motion, dropping or twisting will give 
the user a sense of imbalance which will 
easily disconcert him and make him feel 
unsteady, perhaps in precarious places, 
as walking downstairs, etc. 

The original crutch was a single stave of 
wood with some sort of crossbar at the 
top. This has many advantages if it is 
impossible for one to bear the weight of 
his body on a crossbar, but the single billet 
crutch can only be used when the weight is 
taken by the underarm. Weight distributed 
in this way is not only bruising to the arm- 
pit but also tends to create curvatures of 
the spine. The ideal crutch should have 
very considerable spring. At the same time, 
it must be free from play and lost motion. 
If the crutch is too rigid, it will naturally 
jar the user; if it is too flexible it will Iend a 
feeling of insecurity and may be bent 
beyond its elastic limits with violent 
motion as when the user is carrying a suit- 
case or other heavy weight. In testing a 
crutch for its flexibility, it should bend 
sideways under the whole weight perhaps 
one-quarter inch. When descending from a 
step with a suitcase or something of that 
nature, it should have a spring perhaps 
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not greater than one inch. This flexibility 
in a crutch is a very important factor in 
preventing fatigue and in the evolution 
of the necessary activities which one must 
meet in daily life. 

For a man of 150 lbs. weight each stave 
should be no thicker than one inch by 
half an inch, and probably could be made 
lighter for people of sedate habit and 
lighter weight. Shaping of the staves to 
distribute strain and attain maximum 
resiliency should be considered. 

Many accessories have been devised for 
crutches. One of the first to come to my 
notice was a top or shoulder piece made 
of flexible material covered with leather. 
This makes a sort of sling between the two 
ends of the crutch staves. It is very un- 
satisfactory as the weight of the body 
causes the staves to approach each other 
and has the tendency to gouge the arm 
back and front. I remember a crutch of 
this type which was presented to me as 
being a great boon to my comfort. The 
side sway and flexibility of the top made 
for a feeling of insecurity. Being very 
vigorous in the use of the crutch, it was no 
time at all before the violent agitations 
destroyed the flexible top. It tore loose 
from the ends of the stave and the whole 
crutch had to be cast aside. Sponge rubber 
caps for the top are of no help and cause 
the crutch to stick under the arm when on 
occasion it is very necessary that it be 
slipped out with facility. 

Perhaps there are more accessories 
devised for crutch tips than for any other 
part of the crutch. The greatest demand 
seems to be for some sort of nonskid 
device to be used in winter. Unfortunately, 
there are three or four types of surfaces 
so that the commercial nonskid devices 
adequate for one surface are inadequate 
for others. For instance, smooth ice calls 
for various lengths of spike depending 
on the thickness of the ice. Some of the 
spikes have adjustable pins so that they 
can be regulated for various depths. If one 
steps on smooth pavement with a small 
spike, it penetrates the thin ice. Insufficient 
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surface for friction is thereby created so 
that the spike will slide, ripping through 
the crust of ice. I remember when I was 
a school boy I had a spike of this nature. It 
was provided with a thread and a disc to 
raise or lower the spike. I went into the 
school and walked across the brand new 
gymnasium hardwood floor. I noticed 
something was annoying my perambula- 
tions and looking back discovered that I 
had pulled half inch splinters of wood from 
the floor where my crutch spike had en- 
countered it at each step. We had all been 
warned not even to walk on this floor with- 
out rubber soled shoes so it took no time 
at all for me to get out of sight and sound. 
A spike of this kind is entirely useless in 
lightly packed snow and it is very danger- 
ous on a smooth, hard pavement such as 
one finds in public buildings and vestibules. 
It is not at all popular in houses where one 
is apt to meet Persian rugs in front halls. 
It penetrates linoleum and rubber floors 
in a very efficient manner. Nonskids have 
been devised in the form of chain-like caps. 
I used to make them of the old-fashioned 
steel sink chain. The difficulty with this 
type is not only to keep it on the crutch 
but it also accumulates a hard ball of well 
glazed ice which at times results in a condi- 
tion which is entirely incompatible with a 
vertical position. 

Leather caps containing small iron hobs 
such as the mountain climbers wear on 
their shoes also accumulate pads of packed 
snow. These hobs have to be placed very 
close together, and they wear out readily. 

Any of the above mentioned nonskid 
devices are very unpopular in crowded 
street cars and subways where one may 
inadvertently place his crutch on someone’s 
foot. On one occasion, in a crowded street 
car, my sharp spike went clear through a 
man’s shoe, very fortunately missing his 
toes. It took quite a time getting the two of 
us separated again. I devised a tube to 
squirt sand for each crutch step, wire 
meshed gadgets and even a cap of bear’s 
fur—all no good. 

I think I have solved the matter of this 
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nonskid for icy weather and for wet pave- 
ments by a very simple device. I select a 
cotter pin, which can be purchased in any 
automobile supply store, and a small very 
hard steel split-ring about half an inch in 
diameter, which is supplied by fishing 
equipment stores. It is very similar to the 
old-fashioned steel key ring but only one 
half to one quarter inch in diameter. | 
slide the ring into the eye of the cotter pin 
and insert the cotter pin with its limbs 
slightly parted into the hole provided in 
the center of the crutch rubber. As one 
applies his weight, the cotter pin is forced 
into the crutch causing the ring to tip 
obliquely from the surface of the crutch 
rubber. This shakes off any snow or ice 
which becomes packed during a previous 
step. As the crutch is placed on the ground, 
the steel ring digs in obliquely and works 
Its way into the surface. This holds very 
well on hard ice, packed snow, wet leaves, 
etc. It is very easily and quickly removed 
when one has occasion to step on a tile 
flooring, etc. It is needless to say that this 
gadget Is very Inexpensive and one can 
have three or four in his various overcoat 
pockets without any undue encumbrance. 
Crutch tip gadgets are naturally filth 
accumulators so that the less elaborate 
they are, the less liable they are to accumu- 
late debris. The commercial spikes pro- 
vided for crutches are particularly fine 
accumulators of rubbish. I recall on one 
occasion in my boyhood days walking down 
the church aisle and dropping a fine col- 
lection of dead leaves off my crutch spike. 
My grandmother was a bit upset at this 
sacrilege. 

Of course, many crutches have been put 
on the market with all sorts of hand 
operated spikes. One variety was devised 
so that you could pull a trigger which 
would cause the spike to project from the 
bottom of the crutch. Such arrangements 
were not only clumsy, noisy, dirty and 
rusty but they were continually out of 
repair and a total loss from my viewpoint. 

Numerous benevolent beings have de- 
vised folding crutches, crutches with 
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leather covers, crutches with cloth cover- 
ings to match the overcoat and make 
them less conspicuous. I once saw an old 
lady who wore her crutch beneath her 
clothing. She held it by reaching through 
her pocket. I wonder how gracefully she 
replaced it after it skidded to infinity when 
' she stepped on the proverbial sidewalk 
banana skin? 

A folding crutch is an abomination and 
a danger to everybody within a five foot 
range. Covers on crutches are a delusion 
and a snare in every sense of the word. 
They soon get dilapidated looking, they 
cause friction between clothing and the 
crutch, particularly when fast maneuvers 
are necessary and they are easily soiled. 

The crutch may be said to have normal 
and special uses. One should not think of 
the normal use of a crutch as a simple 
walking motion. I remember that during 
World War 1, some “devilish orthopedist” 
devised a crutch with a rocker on the bot- 
tom. This was, as I recall, to be used to 
instruct the beginner in the proper technic 
of crutch walking, said to be a sort of a 
rolling procedure. While I never tried one 
of these crutches, I have often wondered 
how they were managed in a room cluttered 
with furniture, with people moving about, 
on the steps and on slippery floors. It 
seems to me no one could devise a better 
means of tripping himself or his fellow 
men. Only when navigating in a straight 
line is the crutch swung back and forth like 
a pendulum. The least turning or twisting, 
elevation or depression requires that the 
crutch be swung in or out, further or 
nearer, twisted or slanted. It is not at all 
uncommon for a crutch used on the right 
side to be applied to the left of the midline 
of the body. Unusual positions are not 
uncommon on rough ground. When step- 
ping up curbs, down in depressions, over 
low obstructions, turning sharp corners 
and during the transportation of packages, 
etc. one has to use many variations from 
the usual. When I was a school boy I had 
much more occasion, of course, to notice 
these unusual complications than I have 
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since I have become more sedate. It was my 
delight to get off a trolley car when it was 
going at a good clip. I prided myself that I 
could get off the moving car faster than 
the able-bodied men. Under those condi- 
tions (always facing in the direction of 
movement) the crutch hits the ground 
first at the same instance that the car 
handle is released. The body is then 
swung forward by the motion of the car. 
The crutch is then whipped around in the 
direction of movement and a perfect two 
point landing results. This is probably not 
nearly as dangerous as it sounds after one 
has attained the necessary skill because the 
base on which the subject alights is perhaps 
five or six feet long, that is, from where the 
crutch first hits the ground to where the 
foot first hits the ground. It is more difficult 
to get on a moving car then it is to get off 
because there is no opportunity to use this 
wide landing base. One simply grabs the 
passing handle, swings his foot on to the 
step and if his grab is good he does not get 
snapped on to the floor of the car too fast. 
On one occasion, I was standing on the 
back platform of a trolley car right near 
the step. I had some. books, which I was 
holding and which occupied my unengaged 
hand. A dignified lady brushed past me and 
stepped down on to the ground. The car 
started but to our mutual chagrin, we 
promptly discovered that a piece of braid 
on the bottom of her dress had caught on 
the hook of my shoe. I was in such a posi- 
tion that I could not bend over to unhook 
this braid without falling off into the 
street. The car started before either of us 
could make a move. Fortunately, cars 
gained momentum slowly in those days. 
I remember the expression on the lady’s 
face as she slowly turned around with yard 
after yard of braid unwinding. Needless to 
say, this was in the days when ladies skirts 
were long and well braided. The car 
proceeded down the street amid the gleeful 
howls of the back platform gang. 

One of the most dangerous things, at 
least in the old days, was wet asphalt 
pavement. I did not realize for years why 
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this should be so slippery to a crutch 
rubber. After I studied medicine, I realized 
there was a relation to horse manure on the 
street, that the mucous from the horses’ 
intestines and the gummous starch of the 
oats forms a thin layer covering yards of 
pavement. This was washed out by the 
rain. Many an unceremonious spill have 
I had into a nice pile of horse manure. One 
learns after a while to step on the uphill 
side of such good fertilizer as the rainwater 
spreads the slime downhill. 

Wet and rotting leaves are other slippery 
things for a crutch when they form a thin 
layer on the pavement. Smooth steel 
surfaces as car tracks, manhole lids and 
cellar doors and marble are bad when wet. 

Other dangerous places which the city 
man meets in his ordinary perambulations, 
are the subway and cellar gratings which 
sometimes encroach on sidewalks. Years 
ago the openings in these gratings were of 
sufficient width so that a crutch could pass 
through. On a number of occasions, my 
crutch went through the space between 
the bars of the grates and my whole 
weight came down on my knuckles. If it 
had not been for the fact that I was so 
light, I believe I would have broken all my 
finger bones. Only once did my crutch go 
through entirely but it landed in a shallow 
areaway so that I was able to fish it up 
with some string and wire such as a boy is 
apt to carry in his pockets. Such gratings 
will sometimes grip the crutch rubber and 
twist it from the ferrule. 

Among the more unusual uses of a 
crutch can be listed that of a ladder, a 
weapon, prop and a hook, a vaulting pole 
for puddles and in my youth a sling shot. 
Being raised in the city in the days when 
backyards were enclosed by six foot solid 
wooden fences, the crutch was of good use 
to ““my gang” as a ladder. I would ap- 
proach the fence, place one hand on the 
top of my crutch. The gang would give me 
a boost until I could reach the top of the 
fence with my free hand. I would then 
raise myself above the top of the crutch 
until I could swing a leg over the top of the 


Crutch Mastery 


Marcu, 10947 


fence. I would then leave the crutch 
against the fence. The rest of the gang 
would put one foot on the crossbar, one foot 
on top of the crutch and pull themselves 
up. The last man would hook the crutch 
up with his foot. Four or five of us could 
proceed down the block with reasonable 
celerity if there were no dogs or similar joy 
killers to impede the progress of the 
“Indian file.” 

I was very sensitive if anyone accused me 
of using my crutch as a weapon but | 
must admit I did so on one or two occa- 
sions when my gang was getting the worse 
of it. My best method was to drop to the 
ground and use it as a scythe on shin 
bones. If one really has to use a crutch 
as a weapon, the best way to do so is to 
stand close to the opponent and then 
whip it out from under the arm and use the 
upper end as the soldiers use a gun butt. 
Bring it up good and fast under his chin or 
catch him in the eye, if you are man 
enough. As a youngster, my technic in a 
rough and tumble was to dive at my oppo- 
nent’s legs below the knees, a heave with 
my shoulder and one or sometimes more of 
them would be down so that they no 
longer had the mobile advantage of me. I 
was strong enough in my arms to handle 
all I could get within reach in a sort of 
mugging all embracing grip. If you try 
to use the crutch to swing or poke, it is 
soon grabbed away from you and then you 
are more helpless than ever. Do not hurl 
it as a javelin as John Silver did in Steven- 
son’s “Treasure Island.” You might miss 
and it is not heavy enough to knock one out 
unless you strike a vulnerable spot. 

Very rarely will the movements of your 
crutch arouse a dog’s ire. Do not try to 
strike at him with it as he is much too fast if 
really attacking. As a defense measure, 
point the end at him but better yet keep 
it by your side and order him away in your 
well known rough commanding voice. If 
you are smart enough—and I was on but 
one rare occasion—catch the dog’s head 
between the staves in the lower part of the 
crutch, then shove down on his head or 
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neck, thereby choking him in the V where 
the staves come together. One must be 
careful in playing with dogs that their 
paws or heads do not get caught in this 
trap. 

The crutch is very useful as a prop, 
depending on circumstances. It can be 
jammed under the handle of a door and 
against an opposing piece of furniture in 
case one wants to be sure the bedroom 
door is not opened in some strange hotel. 

The bottom V formation can be used 
as a boot jack and I have used it as a sled 
on a well frozen bank. 

During my interneship it was one of my 
duties to escort “drunks” from our hospi- 
tal to the alcoholic ward of the County 
Hospital. There was a wide polished 
leather covered seat across the back of the 
ambulance. I would sit lengthwise with 
one arm through the leather sling to keep 
from being thrown out. My crutch served 
as a shover backer when the drunk en- 
deavored to rise from his couch. On one 
occasion I had just completed this per- 
suasive act when the old bus dove around 
a corner. The wheels dipped into the sewer 
depression. As | grabbed for more support, 
the crutch shot out and into the sewer 
opening. Fortunately it jammed there and 
some urchins deemed it a great favor to 
retrieve it for me, though they had to run 
after the ambulance for a block or two 
as the ambulance driver thought my shouts 
for him to stop were part of my conversa- 
tion with the drunk. 

The crutch can be used as a hook to 
reach various objects. It has served as a 
hook in climbing up the bank of a trout 
stream and as a boy it was convenient to 
hook the overhanging part of the crutch 
head into the tailboard bracket on a 
passing wagon when | wished to get a 
hitch on my sled. This was not always 
satisfactorily accomplished. 

My brother and I used to go sleigh 
riding by another means. He would go 
down the street a block and hook his sled 
on to a passing vehicle. I would be watch- 
ing as the trotting horses passed, would 
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make a dive for the sled, reaching for it 
with one hand. He would grab my extended 
crutch in the other hand and with the wet 
slush penetrating my clothing, we would 
manage between us to drag me on 
shipboard. 

When one has occasion to carry pack- 
ages, an effort should be made to see that 
the packages are bound with strong cord 
so that the fingers can pass through the 
cord and around the hand grip of the 
crutch. The handle on a satchel should 
be thin for the same reason. If it is too 
plump, one cannot grab the crutch securely 
and the satchel handle at the same time. 

The V of the crutch is not a bad gadget 
to draw down an uprun window shade. 
The ring or knoblike tassel of the depend- 
ent string is coaxed into the V where it 
catches and is easily drawn down. Be sure 
your balance is good, otherwise the window 
pane may suffer, a not unencountered 
catastrophy in my experience. The crutch 
rubber retains a charge of static electricity 
on many occasions so that it can be used 
to pick up tissue paper, etc. 


CLOTHES OF THE CRUTCH MASTER 


There are less obvious points which are 
of importance. One is about the type of 
clothes best adapted to use with a crutch. 
In having a suit made or altered, have a 
shield placed under the arm of the same 
cloth of which the suit is made. This cloth 
should be cut on the bias as it then con- 
forms better to the shape of the armhole. 
One is to caution the tailor not to put a 
seam in this shield as otherwise a heavy 
ridge of material is formed right where the 
crutch presses, as the seam of the shield 
usually falls where the sleeve and the body 
of the coat are sewn together. A leather 
patch or shield is, without doubt, the most 
satisfactory but it looks like the devil, 
particularly after it has been used for some 
time. I have had many a fall when the 
crutch head has become tangled in a shield. 
The stitching wears out and the shield 
then forms a beautiful pocket in which the 
crutch becomes well entangled. In descend- 
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ing a flight of steps or in attempting to sit 
down, the crutch must be whipped from 
under the arm with dispatch. When this 
act is not accomplished with smoothness, 
it projects the crutch user obliquely and 
backward, sometimes with embarrassing 
consequences, as in church or theatres. 
The arm on the crutch side of the sackcoat 
or overcoat should be made as small as is 
conveniently comfortable. A large armhole 
results in the coat being elevated by the 
crutch head and an awkward bunch ap- 
pears above the shoulders. For this reason, 
raglan cut overcoats seldom present a good 
appearance, armholes in such coats being 
rather large. A sac coat made with enough 
flexibility across the shoulders is desirable 
so that the movements of the shoulders 
incident to the use of the crutch do not 
drag, pull or stretch. It is important to 
have coats provided with patch pockets. 
The thumb of the crutch hand wears 
through the heaviest cloth as it moves back 
and forth with each step. Hence many a 
good suit has been ruined long before its 
time was up when patch pockets have been 
omitted. As soon as the patch pocket 
wears through, it can be replaced. There 
should be no usable pockets on the side 
of the crutch as objects in these pockets 
are very apt to interfere with the motion 
of the crutch. They should be sewn closed. 
This detail was neglected on one of my 
overcoats and a considerate friend placed 
a bag of squashy candy in the pocket as 
the clothes hung over a chair. I had taken 
one or two steps before I discovered the 
mushy mess which had interferred with the 
movements of the crutch. Fish hooks are 
not well tolerated in pockets on this side 
of the coat. Inside pockets are to be 
avoided entirely. Extra pockets can be 
placed on the opposite side of the coat for 
change, fountain pen, etc. An inside coat 
belt is useful. 

I have found it much better to avoid 
Imings in all coats as much as possible. 
These linings get twisted into kinks and 
wrinkles which soon cut through the 
material. 
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Suspenders are sometimes a source of 
annoyance as the crutch often hits the 
buckle, particularly on the man-sized 
braces which were more common in the 
old days. The buckle can be removed on 
the crutch side and the webbing sewn 
together. The suspender buttons are not 
good, the clip or snaps on modern sus- 
penders allow the removal of buttons. 
A belt is a good thing, the wider the better, 
because the crutch has a tendency to twist 
the clothes around the body. A snugly 
adjusted belt prevents this torsion. It is 
said that both belt and suspenders denote 
a pessimist. Remember, if you do not know 
it already, that a tight belt gives some 
folks indigestion. 

Overcoats should not be longer than 
knee length. The longer the coat, the more 
it flaps about the crutch and impedes its 
use. If the coat is to be longer, as a rain- 
coat, it should be of light weight material 
and have an inside belt. 

I have found the greatest difficulty in 
securing the proper material from which 
to make a suit because a very hard finish 
will be polished to a glass-like luster by the 
movements of the crutch. A suit with a 
long nap soon shows bald spots. I have 
found the best cloth is a tweed of not too 
loose a weave. Loose weave goods are so 
yanked and twisted that they soon de- 
velop holes. Covert cloth is fairly satis- 
factory. One must avoid serges and all 
hard finish goods. Dark colors show a 
shine earliest. Light colors are to be 
avoided because no matter how careful one 
is, the crutch may leave marks. White 
flannels are out altogether. Silk threads 
and stripes soon become startingly prom- 
inent. The best pattern is the so-called 
pepper and salt of medium darkness. 

Sometimes a jacket or overcoat will wear 
quite thin before it comes to your notice. 
On occasion, it has happened that my 
thumb has suddenly gone through a weak 
place, causing me to stumble. 

Leather gloves are the only satisfactory 
gloves to use with a crutch. If woolen 
gloves are worn, the crutch hand becomes 
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clumsy and it is difficult to maintain a firm 
grip. In really cold weather, one can wear 
leather gloves over woolen gloves. 

One of my clearest recollections of what 
might be called crutch embarrassment 
occurred when I was in school. It was in the 
days of floor sweeping dresses. The well- 
bred young lady was taught to glide, not 
walk. We were having a reading lesson, the 
teacher wandering about the room, book 
in hand, calling on one and then the other 
to read. I heard my name called and 
whipping my crutch up from the floor, I 
swung its head out into the aisle with an 
upward motion. An ear splitting scream 
was the first intimation of the teacher’s 
proximity. I had caught the crutch under 
the bottom of her dress as she approached 
from behind me. Yes! This was about 
Spanish-American war times and believe 
me it was an embarrassment from which 
neither I nor the school recovered for 
weeks. In fact, I have not recovered yet. 
At least, the adventure got me the last 
seat in the row. This experience, and 
similar ones, taught me to make a rapid 
survey of my environment before rising 
from my seat in any public place. 

I usually pick an end seat in the theaters, 
and slide my crutch lengthwise under the 
row as I sit down. This has to be done 
cautiously so as to avoid things such as 
hats and feetless shoes, which are stored 
there. Doubtless, I have been responsible 
for many a frantic search for a size six 
pump which had been slipped off a size 
eight foot. Happily I am not there when 
the scrimage starts. 

Head waiters seem to take a delight in 
pouncing on my crutch the minute [| sit 
down. It is their idea to place it somewhere 
out of everone’s way and thoroughly out of 
my reach. I facetiously threaten to bend it 
around their starched necks if they touch 
it, reminding them that in case of fire they 
would think of me last, if not too late. 
When possible, I select a table in any 
eating place where the crutch may be 
placed against a wall or pillar. Though 
the floor is always convenient, it en- 
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courages waiters to spill soup. When it is 
necessary to place the crutch on the floor, 
as at a long banquet table, be sure to put 
the leg of the chair between the staves. 
Then no one can kick it down the length 
of the room, inadvertently or in fun. 
If placed against an adjacent chair, it will 
sooner or later be jostled to the floor with 
resounding clatter, perhaps tripping some- 
one in its passage. This can be brought 
about purposely to rouse a_ soporific 
lecturer. 

When riding in trains and buses, a 
crutch is often of less inconvenience than 
would at first seem likely. I get a seat near 
the door when I can and place the crutch 
obliquely against the wall securing it by 
pressure of my shoulder. It may, on 
occasion, be held solidly vertical so that a 
companion may rest his hand on it as he 
stands. 

I have often thought that in case of a 
train wreck the rubber could be removed 
and the crutch then used as a battering 
ram to break the heavy glass window, for 
escape. I hope I never have the chance to 
try. It works fine through glass usually 
found in houses. Not that I am a house- 
breaker, just found out in some sort of 
boyish escapades. 

There are numerous places which seem 
to have been designed by man and nature 
to trap the unwary crutch. The casual rug 
reposing expectantly upon a polished 
hardwood floor is the most common. When 
the crutch hits this, on a slant, one might 
as well be on a sliding pond. The crutch 
and rug go one way in a hurry and the 
crutch master goes the other way but 
mostly down. Take short steps on any 
slippery surface as the crutch is then more 
perpendicular. Also keep it near your 
mid-line. 

There are places where glass is used on 
sidewalks to admit light to cellars. This is 
sufficiently thick to resist even the heaviest 
ice spike but sometimes these round or 
hexagonal blocks of glass are missing from 
their metal rims. A beautiful crutch trap 
is thus formed for the unwary. On a 
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number of occasions, my crutch has 
plunged into one of these and since its 
lower parts are V shaped and springy, it 
has become wedged. It is only necessary to 
squeeze together the sides of the crutch and 
pull upwards to release it. Before stepping 
from the rainy streets onto a highly 
polished decorative cement and stone floor 
(terrazzo) give the crutch rubber a sliding 
wipe or two under pressure in order to dry 
it as thoroughly as possible otherwise it 
makes a slippery contact with the floor and 
moreover leaves a conspicuous trace of 
disc-like prints across the floor. 

The classical revolving door, which one 
meets in public buildings, is a nuisance for 
the crutchman as it is for anyone carrying 
a bulky object. There is usually an acces- 
sory swinging door to one side which may 
be used. Try to pass through the revolving 
door near its wide periphery so that the 
swing of the crutch can be as wide as 
possible. Avoid the use of such doors when 
others are using them. Doormen are very 
attentive in watching your progress. On 
one occasion, a young man rushed out of 
the hotel through the revolving door just 
as I had entered from the street. He gave 
the door a vigorous swirl but it was 
jammed to a sudden standstill by my 
crutch rubber. We had some intra-door 
sports for a few minutes. Subway turnstiles 
should be entered with the crutch first. 
Don’t give it an extra spin to get it set 
for your crutch as this costs you an extra 
five fcents to get the turnstile unlocked 
again. When anyone holds a door open for 
you, it is often easy to jam the door open by 
putting the crutch tip against it. A little 
agility on your part will avoid a collision 
with your dorsil fin. 

As already implied, sidewalk gratings 
form another crutch trap and the sewer 
openings at street corners. When in the 
fields and woodlands, various holes and 
interspaces between roots are bad business 
for the unwary. I have looked up and seen 
my crutch jammed vertically in a hole 
made by a woodchuck as I continued end 
over end down the hillside. 
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A classical crutch trap, which is well 
hidden, is a decayed board on a porch 
floor. These boards usually break either 
when one is in a particular hurry or is 
lugging a heavy article of some kind. Once 
in a while a board is insecurely nailed and 
if stepped on beyond the edge of the floor 
beam, will tip up like a see-saw. I remember 
when I stepped on a newly laid hardwood 
floor. The careless electrician had not 
completely laid the underfloor so my 
crutch went through the thin hardwood 
layer and through the ceiling of the room 
below where it protruded five or six inches. 
It was quite a job to unwedge the crutch 
from the springy lathes. On another occa- 
sion, about three o’clock in the morning, 
I was walking on an elevated plank walk 
which crossed a swamp in the Adirondacks. 
Quite a pack on my back made the weight 
a little in excess of my usual poundage. I 
went through this walk and my crutch 
dropped down about three inches into a 
two feet layer of mud and water. The rest 
of my group had gone on so that I put ina 
swearish fifteen minutes trying to fish up 
my crutch. I remember the mosquitoes 
were also on the watch to add to the 
entertainment. 

The hardest places to manage a crutch 
are deep grass or brush, deep snow, more 
than three inches and mud. Whenever the 
crutch has to be lifted more than an inch 
or two to free it from the encumbrance, 
walking is laborious and slow. The most 
mud I ever got into was in the bottom of a 
lake where I was snooping around in a 
Beebe diving helmet. It was a mixture of 
silt and clay. Fortunately, it was quite 
easy to kick loose as the buoyancy of the 
helmet was enough to sustain most of my 
weight. Another tough place was aswamp 
covered with waist high swamp grass. 

A crutch is seldom an inconvenience on a 
boat, be it large or small. Its rubber tip 
is not hard on the well kept deck and there 
are many convenient stowage places. In a 
canoe, it is often useful. It can be used for 
poling in shallow places and on one occa- 
sion when a paddle broke, it was forced 
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into service. A heavy bandana handker- 
chief bound firmly about the arm end 
converted it into a paddle and quite an 
efficient one at that. 

Contrary to what one might expect, 
most of my crutches sink when dropped 
overboard in deep water. There are, of 
course, exceptions. They sink because of 
the heavy metal tip, band and handrest 
rivet. It is a smart thing to carry a bit of 
cord to use as a lashing. 

When fishing in a rushing trout stream, 
I provide an elastic cord. These can be had 
In sporting goods stores and are ordinarily 
used by the fisherman to secure his net to 
his person. It is well that this cord be 
elastic as it is often necessary to use the 
crutch as a wading staff or alpine stock. 
The rubber then stretches as the crutch is 
extended at arm’s length. 

It is of vital importance that the crutch 
be secured in some manner as in the excite- 
ment of landing the usual three pound 
trout, it may slip from under the arm and 
be carried rapidly down stream. I loop the 
rubber cord around one stave of the crutch 
near its top, the other end is clipped to a 
ring in my fishing coat. The best clip is 
made of brass and is the ring-shaped type 
found on dog leashes. I have thus far not 
had a crutch washed away from me while 
wading in the trout stream but I have had 
it slip off a high bank into a pool. A little 
fancy casting with well leaded line re- 
trieved it on one occasion but I had to 
jump into the icy water after it on the 
other occasion. 

Trout stream wading is not difficult with 
a crutch. In fact, I have only fallen twice 
in twenty years of such fishing. When this 
happens in deep, swift water, and one is 
being carried downstream, there are no 
complications. It is only necessary to keep 
facing downstream when pretty soon the 
boots and crutch hit the bottom. Heavy 
boots are not heavy when completely sub- 
merged and there is seldom occasion to 
swim. The arms are enough to swim with 
anyway. Getting up on the bank with 
‘ boots full of water is a tough job for any- 
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one. Don’t try. Sit with your legs in the 
water and remove the boots there. The 
rest is a matter of drainage for you and the 
boots. 

The crutch needs a special adaptation 
for stream wading. I have the cobbler make 
a leather boot for it. This extends high 
enough to meet the parting (V) of the 
crutch staves. The bottom of this heavy 
leather (sole leather or a little lighter if you 
like) is outflared and sewn to a 24-inch 
disc of the heaviest chrome tanned sole 
leather. To this a second and similar disc 
is sewn. The first disc should never be 
permitted to wear. It is the base on which 
new outer discs are stitched. A heavy brass 
screw (round head) is passed through the 
bottom center of these discs so that it can 
engage the hole provided in the center of 
the crutch rubber. This whole crutch boot 
is laced on the crutch with raw hide belt 
lacings, which can be purchased in any 
hardware store. The last turns of the 
lacings are made fast through the V where 
the crutch staves meet. This boot will not 
be pulled off when withdrawn from deep 
mud. 

It is not at all necessary to carry a lot of 
paraphenalia when trout fishing. If you 
insist on taking the fish home, do not buy 
a clumsy creel. Buy a large net such as is 
sold for landing net handles. This is used as 
a bag-like creel and is closed at the top by 
a long cord. It is stored in a pocket or 
down the top of your boot. I find that this 
is a very good device when wading as I 
put my fish in it and drag it behind in the 
water. This keeps the fish alive and in good 
color though they do take some banging 
on rocks and occasional scratching in 
bushes. I carry no net as any size fish can 
be landed by hand. Of course, I have lost 
lightly hooked fish by this method but any- 
one loses fish even with a net. It is only 
necessary to play the fish until they are 
thoroughly tired. They are then grasped 
through the gills by the thumb and index 
finger. There is a knack to this whole 
procedure which a little experience will 
develop. 
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Omission of the creel and net, particu- 
larly the former, greatly reduces the “‘im- 
pedimenta.” I fish each section of the 
stream thoroughly. This avoids walking, 
does not decrease the pleasure and permits 
detailed study of nature. I use a seat cane 
to wade with besides the crutch. The cane 
has a spike and a 2 inches chrome leather 
disc 2 inches from its bottom. I sometimes 
sit on the cane when casting. When walk- 
ing, the rod is held vertical to the crutch 
or horizontally if the distance is great; 
the handle forward when passing through 
brush or climbing hills; the tip forward on 
the clear level. I hold it by two fingers, away 
from the crutch so it will not get scratched. 
When standing to tie on a fly, I put the 
handle of the rod, including the reel, down 
my boot top. I can take a few steps, if 
necessary, with the rod in this position. 

When climbing a hill from a trout 
stream, ascend obliquely keeping the 
crutch on the downhill side, the cane on 
the uphill side. The crutch has no knee or 
elbow, the cane has where your hand 
meets it. You can climb straight up a very 
steep hill as the crutch keeps you from 
falling backwards. This method of ascent 
is hard work, however, but often the short- 
est way home. 

When firing a gun of heavy caliber, I 
find it wise to place my crutch well away 
from the gun butt. Once I neglected this 
precaution when firing a 45-70 rifle. Result, 
a well bruised arm where the gun kicked, 
pinching a good fold of skin against the 
head of the crutch. 

It is difficult for me to fire a shot gun 
when standing as I cannot place my crutch 
so as to get good support for the kick. 
The first time I tried this, we were shoot- 
ing what used to be called “clay pigeons.” 
My friend handed me the gun. J let fly 
with one barrel. It kicked me over back- 
wards. My friends were just out of reach 
to catch me. | had both hands full of gun. 
Naturally, they wondered where, when 
and how the other barrel was going off. I 
had it in mind too so I just dropped my 
crutch, which was ready to fall anyway, 
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bent my knees and rolled backward to the 
ground, keeping the gun barrel pointed 
skyward all the time. 

Swimming is one place where the crutch 
has no place and yet it caused the most 
inconvenience. It is a tough gadget to 
manage on a spring board and is better 
left on the dock. If you dive with it tied 
on, you are apt to have it hit you or if not 
tied on you must retrieve it. It is awkward 
to carry into the surf as someone has to 
carry it back to land and fetch it when you 
need it. Stick to a boat or dock for your 
plunge, where possible. Tie it to a lifeline 
or float if you take it along. 

The crutch is strapped to the horizontal 
bar on the bicycle. It sticks out before and 
behind but is not in the way. I remove the 
coaster brake as I can only push down 
with one foot and the other pedal will not 
rise. I have tried springs, pulleys and cords, 
etc. to bring the pedal up but find it is 
easiest to use a hand brake and no coaster 
attachment. 

I was scorching along at a good clip one 
day, age ten or twelve, keeping close to the 
curb, intent in passing some sort of a 
horse drawn truck. The driver entirely 
oblivious of my existence suddenly turned 
into a driveway, thereby cutting me off. 
In order to keep from hitting the truck, | 
naturally cramped the wheel and endeav- 
ored to follow in to the driveway beside 
him. My bike started to skid but at the 
crucial point my protruding crutch poked 
the horse obliquely in the side. There was 
just enough spring in his ribs to straighten 
up my bike and start me down the side- 
walk in the direction opposite to that in 
which I had been riding. I was never so 
astonished in my life, that I had avoided a 
bad fall and I'll bet the driver is still 
trying to figure out what happened, where 
I came from and where I went to. I wonder 
if he had ever heard of Don Quixote’s tilt 
with the windmill. 

Keepers on the golf course do not like 
the neat round holes which the crutch 
punches. Tennis courts are not happy when 
they see a crutch coming. | 
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When horseback riding, the crutch is 
carried like the cavalryman’s carbine, 
sloping under or behind one leg. 

I have long made it a point not to rise 
when a lady enters the room or when I am 
being introduced, as it usually embarrasses 
her considerably. People tip you over when 
shaking hands if they have to reach for- 
ward. Shake with your left hand, if 
necessary. 

I nearly lost my crutch on one occasion 
when I was up in a balloon. It was one of 
those country fair balloons; hydrogen in- 
flated. A strong wind was blowing and it 
rose in jerks and short snaps. The shallow 
basket was tipped to one side so that it 
stood at an angle of 45°. I was holding 
to the ring to which the balloon net was 
tied. So with my feet in the basket, I was 
therefore suspended almost horizontally 
and practically over the empty space 
between the ring and the basket. My 
crutch began to slip out of the basket. 
Between puffs of wind, I managed to drop 
into the basket and landing on the the 
crutch saved it from a thousand foot drop. 
Yes, I was scared. I was about sixteen 
years old. There was a boy laying flat 
in the basket. When it tipped up edgewise, 
he began to cry. It made me angry because 
I was in a much worse position than he. 
I remember hollering ‘“‘Shut up, you, I am 
not scared.” 

Can a one legged man with a crutch 
slide down a rope as in case of fire, etc? I 
learned the answer when I was in my early 
teens. My brother and I were supposed to 
go up to our room after Iunch to work on 
some catch up studies (a nice way to say 
we had flunked). The woods called, how- 
ever. We uncoiled the one inch “fire rope” 
and dropped its end to the ground. The 
other end was secured through its staple 
in the floor. We were ready to descend. 
My brother twined the rope well around 
one leg in the well known and classical 
manner and clamped it tightly with his 
other leg. He slid slowly to the ground with 
dignity and unblistered hands. I dropped 
my crutch to him and preferred to descend 
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hand over hand, which I could do with 
ease. I suddenly conceived a new method. 
A one-legged man gets a bad hand burn 
if he has to slide down a rope wrapped 
around one leg as he cannot prevent the 
rope from unwrapping by pressure of a 
fellow leg. I drew up about four feet of 
the rope in order to make a loop. I placed 
my good foot in the loop, held to the rope 
with my left hand and clasped the ascend- 
ing and descending limbs of the rope with 
my right hand. By relaxing the grip of my 
right hand and easing myself down with 
my left, I caused the loop to slide under 
the arch of my foot. When I had descended 
some few inches, I tightened my right 
hand grip and rested my weight in the loop 
while I secured a new and lower grip with 
the left hand. By repeating this cycle, I 
descended slowly but easily. The effect 
was a sort of slight hitching movement. 
When I wished to ascend, I merely pulled 
myself up a couple of inches with a quick 
jerky motion of the left hand and I took 
up the slack of the rope with my right. I 
found my experiment so interesting that 
we nearly got caught because of the clatter 
I made against the side of the house. My 
discovery enabled us to get back in the 
room with our woodland trophies without 
laborious effort. It seems to me that any- 
one handicapped as I am should try this 
out as it is certainly stimulating to self 
confidence. 

I could add a codicil about my experi- 
ences with a crutch on motorcycles and 
automobiles, particularly on arrangements 
in driving automobiles. This latter has 
become unnecessary since the advent of 
the so-called automatic clutch. Sailboats 
and motorboats are no problem if one uses 
his head. Anyone can swim very well if he 
can move his arms at all. He usually has a 
big advantage of less weight in his legs. 
For instance, my legs are so light that I 
can float indefinitely even in fresh water. 

Now all these recitations of my crutch 
adventures might seem rather frightening 
to the timorous but the reader must recall 
that it has taken me fifty years to accumu- 
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late all these experiences. Most of my 
misadventures were really due to the 
natural recklessness or mischieviousness 
of youth and I am well satisfied that they 
kept me from feeling my handicap (de- 
veloping complexes, if you like). 

I suppose I have given the impression 
to some that my folks must have been 
very careless of my well being. Quite the 
opposite is.obviously true if you have read 
between the lines. My mother was in fear 
and trembling every time I appeared the 
worse for wear but she knew by motherly 
instinct while the psychologists were learn- 
ing the hard way that she must encourage 
me to go along with the “Boys.” I recall 
her telling me to get started early to our 
back lot “rough house” so that I would 
not miss out on the fun. At that time I 


Crutch Mastery 


MARCH, 1947 


perambulated on hands and knees only 
with leather knee pads and metal caps on 
my shoes. I realize now she awaited my 
return in tears not even daring to look out 
of the windows. 

There is much set down in the above 
which airs my colossal conceit in accom- 
plishments. I have never felt this conceit 
in actual practice because I have never felt 
self-conscious about it. I have never felt 
any lameness because I have been able to 
keep up my end. This was only possible 
because of the attitude of my friends and 
the environment in which I was raised. 
There was never any popular effort obvious 
to me to favor my physical handicap until 
I was well along in adult life. That is what 
I am most conceited about and thankful 
for. I hope others get the same chance I did. 
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PULL-BACK 
PLUNGER 


2 e READY-TO-USE 


No cartridge to 


insert or change ZG. ““KNEE-ACTION”’ 
HILT 


At Last— 


A simple, disposable 
Penicillin Oil-and-Wax syringe 


d. PULL-BACK PLUNGER : permits you to test for accidental puncture of a vein just as you 
always do. Simply pull back on the plunger. If no blood is 
aspirated —inject with confidence. 


2 READY-TO-USE ... . . Cutter’s Penicillin Oil-and-Wax syringe is ready to use ‘as is!” 


3. NO HEATING ........ This suspension at room temperature behaves like salad oil— 
rather than like butter. Easy to administer. (Cutter P.O.B. in 
vials also flows freely at room temperature!) 


4, “KNEE-ACTION” HILT . acts as shock absorber. The needle is mounted in rubber, 
allowing “play” without danger of snapping needle. After 
using, toss the entire syringe away. 


NO NEED TO ACCEPT A SUBSTITUTE : : : If these easy, ready-to-use Cutter syringes 
are not in stock now, your 
pharmacist can get them... 


if you say the word. CUTTE R : 


Cutter Laboratories 
Berkeley, California Specialties 
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A Simplified tube for 
INTESTINAL INTUBATION 


Described by Dr. Meyer O. 
Cantor, Detroit, American 
Journal of Surgery, July 
1946; and in other articles 
soon to be published in the 
American Journal of Surgery. 


The 
CANTOR 
TUBE 


THE CANTOR TUBE is a latex bag-tipped, mercury weighted, single lumen tube. It is 18 Fr. and 
10 feet long. Its movement down the alimentary tract is actuated by a combination of free-flowing 
qualities of the mercury and the peristaltic action on the bolus formed by the mercury in the bag. 
Mercury is given the maximum motility by the loose latex bag attached distal to the tube. It is 


the only tube utilizing all the physical properties of mercury. 


Tubes are marked as follows to indicate their position: ‘‘S’’ for stomach at the 17’ mark, 'P’’ for 
pylorus at the 24” mark, “‘D'’ for duodenum at the 30” mark, then in feet at the 4, 5, 6, 7,8 


and 9 feet marks. 

Secondary dilatation of the stomach can be decompressed by withdrawing the tube a short distance, 
cutting holes into the tube, and allowing the tube to be pulled down by peristalsis at which point 
the holes will open to the stomach which, on ar agua will be decompressed. 

Replacement latex bags are easily cemented to the tube. 


Features... 


1. Greater ease of intubation—first, ease of passage thru the nares and nasopharynx; and 
second, ease of passage thru the pylorus. Of 100 cases 96 % were successfully 


intubated. 
2. More efficient decompression—resulting from larger luminal diameter and Jess possi- 


bility of plugging. 
3. Complete absence of any metal parts which might injure the mucosa. 


D-110 CANTOR INTESTINAL DECOMPRESSION TUBE, 18 Fr., 10 feet long, with bag attached, 
with instructions for use. Each $7.50 

D-110/B LATEX BAG for Cantor Intestinal Sep poe Tube, with instructions for replacement of bag 
(With each dozen bags one tube of D-110/C Cement is supplied without charge). Each $.60. 

Dozen $6.00 

D-110/C RUBBER CEMENT for attaching replacement bags to the Cantor Tube. Each $.25 Dozen $2.50 


Order from your Surgical Supply Dealer 


CLAY-ADAMS 
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* Reg. U. S. Pat. Office 


HYDROSULPHOSOL 


HYDROSULPHOSOL 


HYDROSULPHOSOL 


~ For actual proof of the efficacy of 
HYDROSULPHOSOL, write for your 
sample together with a reprint of 
Dr. A. E. Cruthirds’ article which 
appeared in the October 1946 issue 
of THE AMERICAN JOURNAL OF 
SURGERY. 


For All Type Burns. The most effective non- 
toxic remedy yet discovered by Science to 
bring cbout almost instant relief from burns 
caused by X-ray, Lye, Grease, Steam, Open 
Flame or Caustic Acids. 


Prevents Infection. Contains Sulphur in a 
free colloidal state which stimulates rapid 
growth of new cells to avert bacteria con- 
centration in the burn area. 


Shortens Convalescence. Extensive clinical 
and laboratory tests have proven that 
Hydrosulphosol Therapy reduces the heal- 
ing period thereby minimizing the possibility 
of scarred tissue. 


} Distributed by 


REES-DAVIS DRUGS, INC. 


MERIDEN CONNECTICUT 
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THOROUGHLY BLAND 
YET ALL THE ESSENTIAL NUTRIENTS 


The orthodox bland diet, while fulfill- 
ing its intended physiologic and meta- 
bolic purpose, is all too likely to be 
bland in taste appeal as well. Unpalata- 
ble food combinations frequently incite 
anorexia, hence may defeat the very 
purpose for which they are intended. 
When blandness is called for, the 
dietary supplement made by mixing 
Ovaltine with milk provides many 
metabolic advantages. Tasty, tempt- 
ing, and thoroughly bland, it is virtu- 
ally devoid of indigestible fiber or resi- 


due; yet it supplies generous amounts 
of all nutrients known to be essential. 
This nutritious food drink provides 
biologically adequate protein, readily 
assimilated carbohydrate, highly emul- 
sified fat, B complex and other vitamins 
including ascorbic acid, and essential 
minerals. It is advantageously included 
in every diet when blandness and high 
nutrient content are needed, as before 
and after bowel surgery, in ulcerative 
colitis, bowel narrowing due to neo- 
plasms, and esophageal constriction. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


CARBOHYDRATE 


* Based on average reported values for milk. 


Three servings daily of Ovaltine, each made of 
Y%. 0z. of Ovaltine and 8 oz. of whole milk,* provide: 


669 VITAMINA ...... 
32.1 Gm VITAMINOB: 
31.5 Gm RIGGFEAVIN . . 
64.8 Gm 
1.12 Gm VITAMINC ...... 
0.94 Gm VITAMIND ...... 
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TINE, 
3000 1.U. 
PHOSPHORUS 417 1.U 


to combat 


depression characterized by 


“chronic fatigue” 


Depressed patients “‘... suffering from psychomotor inhibition com- 
plain of feeling tired, of not being able to get started on their daily tasks, 
and of an abnormal inclination to procrastinate. They make up their 
minds that they are going to do a certain thing but they never seem to 
get to it. Everything seems too big for them.. .”’* 


In the above quotation, Kamman emphasizes “chronic fatigue”’ as a 
dominant symptom in the type of depression most frequently en- 
countered in daily practice. 


Benzedrine Sulfate is particularly valuable in the presence of ‘“‘chronic 
fatigue”. It will, in most cases, help to overcome the depression and 
thus enable the patient to make a sincere and constructive effort to 
surmount his difficulties. 


*Kamman, G. R.: Fatigue as a Symptom in Depressed Patients, Journal-Lancet 65:238 (July) 1945. 
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Tablets and Elixir 


benzedrine sulfate 


(racemic amphetamine sulfate, S.K.F.) 


Smith, Kline & French Laboratories, Philadelphia, Pa. 
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Toward a Better World 


RADAR BRINGS “ALL - WEATHER” FLYING. 

The day has arrived when safe take-off, 

flight and landing can be made, regard- 

less of darkness, fog or any weather 

conditions short of a full gale...through 
Radar. Ships at sea, likewise, can de- <i - 4 

tect icebergs or other ships in time 

to avoid collision. Thus another war- 

time development leads to safer, better 

peacetime living. 


ANT VER 
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An advance is also being made toward future sociological betterment by Lanteen Medical Labora- 
tories’ promotion of Lanteen products. These leaders in their field are produced 
under the most rigid scientific standards. 


Instructions for correct placement of the Lanteen Flat Spring 
Diaphragm are easily understood. Since it is collapsible in one plane 
only, should entering rim of diaphragm become lodged against 
the cervix, the other rim cannot be forced into pubic arch if 
largest comfortable size is fitted. Available only on physician’s 
prescription or recommendation. Distributed ethically. Com- 
plete package available to physicians upon request. 


anteen 


LANTEEN MEDICAL LABORATORIES, INC. e CHICAGO 10 
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TWO NEW SYMPOSIA for 1947 


INDUSTRIAL SURGERY under the guest editorship of 
Dr. Loyal A. Shoudy, Medical Director of 
The Bethlehem Steel Co. 


DIAGNOSIS AND TREATMENT IN NEUROSURGERY 
under the guest editorship of 


Dr. Jefferson Browder, Clinical Professor 


of Neurosurgery, Long Island College of Medicine 


THE LEA INDEPENDENT SU;:R JOURNAL 
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COOK COUNTY 


GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting March 17, April 14, May 12, 


June 9. 


Four Weeks Course in General Surgery starting 


March 31, April 28, May 26. 


Two Weeks Surgical Anatomy & Clinical Surgery 


starting March 17, April 14, May 12, June 9. 


One Week Surgery of Colon & Rectum starting 


April 7, May 5, June 2. 


Two Weeks Surgical Pathology every two weeks. 
GYNECOLOGY—Two Weeks Intensive Course start- 


ing April 14, May 12, June 16. 


One Week Course in Vaginal Approach to Pelvic 
Surgery starting April 7, May 5, June 9. 


OBSTETRICS—Two Weeks Intensive Course start- 


ing April 28, June 2. 


MEDICINE—Two Weeks Intensive Course starting 


April 7, June 2. 

Two Weeks Gastroenterology starting April 21, 
June 16. 
One Month Course Electrocardiography & Heart 
starting June 16, September 15. 


DERMATOLOGY & SYPHILOLOGY—Two Weeks 


Course starting April 14, June 16. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


OBSTETRICS AND GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal 
clinics; witnessing normal and operative deliveries; 
operative obstetrics (manikin). In Gynecology: lec- 
tures; touch clinics; witnessing operations; examina- 
tion of patients pre-operatively; follow-up in wards 
post-operatively. Obstetrical and Gynecological path- 
ology. Regional anesthesia (cadaver). Attendance at 
conferences in Obstetrics and Gynecology. Opera- 
tive Gynecology (cadaver). 


For The General Surgeon 


A combined surgical course comprising general 
surgery, traumatic surgery, abdominal surgery, 
gastroenterology, proctology, gynecological surgery, 
urological surgery. Attendance at lectures, wit- 
nessing operations, examination of patients pre- 
operatively and post-operatively and follow-up in 
the wards post-operatively. Pathology, roentgen- 
ology, physical therapy. Cadaver demonstrations in 
surgical anatomy, thoracic surgery, regional anes- 
thesia. Operative surgery and operative gynecology 
on the cadaver. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 
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D EKNATEL SURGICAL SILK 
demonstrates its quality day after 
day in the hands of skilled sur- 
geons in leading hospitals— its 
extra tensile strength, uniformity, 
easy and certain manipulation, non- 
capillary qualities and superiority 
with wet dressings. 


Deknatel is the original moisture 
and serum resistant surgical silk. 
It’s easily threaded. Ends do not 


unravel. 


Sold by Surgical— 
Hospital Supply Houses. 


J. A. DEKNATEL & SON 


Queens Village, Long Island, 8 
New York 
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Keep the mouth and 


When Colds 
Are Prevalent 


throat thoroughly clean 
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GOVERNMENT SURPLUS 


... approximately 1/3 list, 
quality fully certified 


We have obtained from War Assets Corporation 
a large quantity of the excellently made instruments 
illustrated which we can offer at the following very 
favorable prices. 


3B122G — Kirschner Hand Drill (A), chrome plated 
body with stainless steel chuck, complete with 3 twist 
drills, sizes 34-, and 14-inch, standard price 
$790.50, spacial, Oily $10.00 


3B123G — Bohler-Steinman Pin Set, consisting of 
chrome plated Adjustable Chuck Handle (B), one 
each stainless steel Bohler-Steinman Pin Holders (B 
and C), medium adult and child sizes, standard 
price $14.50, special, only.......sesseee: $5.85 


3B124G — Special Bone Set, consisting of one each 
of the above listed instruments, standard price 
$44.00, special, Only. $12.50 


A. S. ALOE COMPANY — 1831 Olive St. — St. Louis 3, Mo. 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor 
area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 17th ST., KANSAS CITY 8, MO. 
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PADGETT-HOOD DERMATOME 
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: 


Rapid killing of bacteria is 
one of Iodine’s outstanding 
characteristics. 

Many investigators and prominent sur- 
geons and scientists are quoted by 
Gershenfeld and Patterson in the American 
Journal of Pharmacy (January 1945). They 


DEATH 


fectant, particularly for the treatment of 
minor injuries and in preoperative surgical 
procedures. 

Furthermore, Iodine and its compounds 
serve the medical profession in many other 
ways. 

Its necessity in the prevention of goiter 
and -its usefulness as an adjunct in the 
reabsorption of granulomatous lesions are 
important contributions in the fields of Pre- 
vention and Therapy. 

Moreover, the value of organic iodine com- 
pounds as radio-opaque substances makes 
Iodine exceptionally useful in certain diag- 
nostic procedures. 


point out that for four decades, Iodine has 
been prominently in the foreground as an 
antiseptic of choice for use as a skin disin- 


: OF SERVICE TO MEDICINE © 
FOR PREVENTION DIAGNOSIS THERAPY 


DINE EDUCATIO AL BUREAU, INC. 


Fat Necrosis of Female Breast 


FRANK E. ADAIR and JEAN T. MUNZER, New York 


Wounds of the Colon and Rectum J. EDWARD FLYNN, Boston 


Anterior Thoracic Esophagus ORVAR SWENSON, Boston 


Cholecystitis and Cholelithiasis in the Young 
E. CRAIG HERINGMAN and DAVID W. AIKEN, New Orleans 


Primary Liver Tumors 
Comdr, R. G. FRANKLIN and Lieut. C. F. DOWNING, Dublin, Ga. 


Value of the X-ray in the Study of Postoperative Emergencies and 
Complications JAMES CASE, Chicago 


LEADING EPENDENT SU:RGI@GAL 
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OVER YEARS 


The Emblem of Artificial Limb Superiority 


0, 
REGIS 


 — the first Hanger limb was manufactured in 1861, Hanger Artificial Legs 
and Arms have given satisfaction to thousands of wearers. Many people, once 
partially or completely incapacitated, have been able to return to work and play 
and to take part in the everyday activities of life. To many thousands, the 
Hanger seal is a symbol of help and hope. To them, and to all, the Hanger name 
is a guarantee of Comfort, Correct Fit, and Fine Performance. 


LIMBS 
COLUMBUS 8, OHIO PHILADELPHIA 7, PA. 
INDIANAPOLIS 2, IND. PITTSBURGH 30, PA. 
JACKSONVILLE, FLA. RALEIGH, N. C. 


NASHVILLE, TENN. RICHMOND 19, VA. 


NEW ORLEANS, LA. SAN FRANCISCO 2, CALIF. 
NEW YORK 11, N. Y. ST. LOUIS 3, MO. 


ALBANY 6, N. Y. 
ATLANTA 1, GA. 
BALTIMORE 1, MD. 

BOSTON 16, MASS. 
CHARLESTON 21, W. VA. 
CHARLOTTE 2, N. C. 
CHICAGO 5, ILLINOIS 


CINCINNATI 2, OHIO OKLAHOMA CITY 3, OKLA. WASHINGTON 13, D. C. 


RA Su rgical Gloves 


No Rolled Wrists 
To Roll Down 
.--an Exclusive Feature 


@ Pioneer processing has stopped 
One annoyance in surgery that has 
plagued doctors for years. That’s the 
natural tendency of a rolled wrist 
glove to roll down. The Pioneer 
idea of flat-banding cuffs stops it. 
Rollpruf cuffs cling snugly up on the 
sleeve, do not slip or roll down — an 


advantage every surgeon enjoys. Roll- 


prufs also give you unexcelled sheer- 
ness, smooth fit and finger-tip sensi- 
tivity. Very tough, they stand extra 
trips to the autoclave — and the flat- 
banded wrists reduce tearing. Cost no 
more than other good quality rubber 
surgical gloves. Order from your 
supplier or write us. 


The Pioneer Rubber Company 
290 TIFFIN ROAD, WILLARD, OHIO, U. S. A. ° LOS ANGELES 
Over 25 Years of Quality Glove Making 
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Ww" do you want 
to save up a lot 
of money for? You’ll 
never need the stuff. 


Why, just think of 
all the wonderful, wonderful things you can do 
without money. Things like—well, things like— 

On second thought, you’d better keep on sav- 
ing, chum. Otherwise you’re licked. 


For instance, how are you ever going to build 


WHERES My COUGH ? 


that Little Dream House, without a trunk full 
of moolah? You think the carpenters are going 
* to work free? Or the plumbers? Or the archi- 
tects? Not those lads. They’ve been around. 
They’re no dopes. 

- And how are you going to send that kid of 
Br yours to college, without the folding stuff? 

Maybe you think he can work his way through 
by playing the flute. 

If so, you’re crazy. (Only three students have 
ever worked their way through college by play- 
ing the flute. And they had to stop eating for 
four years.) 


SAVE THE EASY WAY... BUY YOUR 


(OR 18 (7?) 


BY GROUCHO MARX 


And how are you going to do that world- 


traveling you’ve always wanted to do? Maybe . 


you think you can stoke your way across, or 
scrub decks. Well, that’s no good. I’ve tried it. 
It interferes with shipboard romances. 

So—all seriousness aside—you’d better keep 
on saving, pal. 

Obviously the best way is by continuing to 
buy U.S. Savings Bonds—through the Payroll 
Plan. 


They’re safe and sound. Old Uncle Sam per- 
sonally guarantees your investment. And he 
never fobbed off a bum I.0.U. on anybody. 

You get four bucks back for every three you 
put in. And that ain’t hay, alfalfa, or any other 
field-grown product. 


have found the Payroll Plan the easiest and best 
way to save. 

So stick with the Payroll Plan, son—and you 
can’t lose. 


BONDS THROUGH PAYROLL SAVINGS 


Contributed by this magazine in co-operation cea 
with the Magazine Publishers of America as a public service. aS 
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Millions of Americans—smart cookies all— ; 


For Equipment that Excels 
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| jable perf 
Soecefy “AMERICAN” mare sestacory 


maintenance of your CENTRAL STERILE SUPPLY, 


INSTRUMENT and 
UTENSIL STERILIZERS ... 


which provide for complete utilization of 
available power and automatic control of rate 
of heating. EXCESS VAPOR REGULATOR 
eliminates losses usually sustained through | 
wasteful creation and disposal of steam. 


SURGICAL SUPPLY and OPERATING ROOM SERVICES. 


DRESSING and 

INSTRUMENT STERILIZERS . . 
precision equipment of functional de- 
pendability. SMALL INSTRUMENT 
STERILIZERS in portable and cabinet 
models featuring “burn-out-proof” 
safety. 


BULK STERILIZERS .. . 


A complete line of Sterilizers, 


a product of wartime engineering efficiency. e 
Unexcelled for disinfection of dry surgical y, Autoclaves and Stills for sia 


supplies, mattresses, bedding, etc. 


hospital need. 


“AMERICAN” OPERATING TABLES 


Model 1075—Offering outstanding advantages in precise surgical posturing, this 
superior Table is designed to facilitate unprecedented accessibility and conven- 
ience for the surgeon in the many postures of the surgical catagory. 

This Table features Head End Control which enables the anesthetist—while 
remaining seated—to precisely select the proper table position to correspond with 
the anatomical posture called for by the operating surgeon. Exclusive innovations 
also include Indicator Dial and Position Selector Control which eliminate delay 
and confusion in establishing the precise surgical posture desired . . . and with 
no interference with the surgical team. 


“American” presents a complete line of Major and Minor 
Operating Tables, Obstetrical and Fracture Tables. 


NEPHRECTOMY 


AMERICAN STERILIZER 


The “AMERICAN” postwar LUMINAIRE 


A unique combination of Track and Offset Mounting is exclusively featured to 
provide for height adjustment over the operative site, and for complete flexibility 
of illumination from any desired angle in the vertical and horizontal planes. 

Additional engineering highlights include CHOICE OF LIGHT INTEN- 
SITIES before or during operation © UNSURPASSED SHADOW REDUCTION 
¢ DIAGNOSTIC COLOR CONTROL ¢ SCIENTIFIC HEAT CONTROL ° 
HEAD END and DUAL CONTROL. 


A complete line of Major and Minor Surgical Lights are 
available . .. cciling suspended and portable types. 


REQUEST OUR REPRESENTATIVE TO CALL 
or write today for descriptive literature 


OMPANY 


Erie, Pennsylvania 
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TOWNSEND GILFILLAN 


BONE PLATES AND SCREWS 


(stainless steel) 


for 
Immobilization 


in FRACTURE 
TREATMENT 


BY ACTUAL TESTS — 


T & G Screws Provide 
15% GREATER 
HOLDING POWER 


T & G Plates Provide 
2 MINIMUM METAL 
MAXIMUM STRENGTH 


Descriptive Literature On Request 


WALLACE ORTHOPEDIC SUPPLY CO. 
919 Taft Building, Dept. A. 
Hollywood 28, California 
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the newest advance in 


the contro! 
bleeding 


The development of Gelfoam* by the Upjohn research lab- 
oratories marks a new advance in hemostasis. Gelfoam is a 
readily absorbable, easily cut and molded gelatin sponge 
which may be used with or without thrombin and may be 
left in situ without fear of tissue reactions. Gelfoam makes 
readily available biochemical hemostasis to simplify the 
clearing of oozing surfaces, the control of capillary bleeding, 
the arrest of trickling from small veins, and the staunching 
of annoying hemorrhage from resected tissues. It has a wide 
variety of indications in surgery and general practice. Gel- 
foam is a unique addition to the surgical armamentarium 
for the control of bleeding. 


Upjohn 


KALAMAZOO 99, MICHIGAN 


*Trademark 


is made in sponges 20 x 60 « 7 mm, in size. Four sponges are packed in each jar. 
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The etiology of many cases of vaginitis and cervicitis 
is based on a secondary bacterial invasion. 

Against such infections Triple Sulfa Cream brings 
to bear three sulfonamides — exerting optimal bacte= 
riostatic and bactericidal action at different, specific 
‘pH levels.! 

Triple Sulfa Cream has proven clinically effective 
in post-operative vaginitis or cervicitis, 
ulcerative vaginitis, fusospirillosis (Vincent's 
infection of the vagina),£ and related 
synecolosical conditions. Eradication of 
the infection, healing of the mucosa and 


return to normal pH levels have been observed within 
twelve to twenty-one days after institution of this 
simple convenient therapy. 

Triple Sulfa Cream represents an optimal asso 
ciation of sulfathiazole, N’acetylsulfanilamide, 
N'benzoylsulfanilamide, and urea peroxide, 
incorporated into a pleasant, water-soluble, 

absorptive cream base. Available at all 
leading prescription pharmacies. 
REFERENCES: (1) COWLES, P. B.» Yale Journal 


of Biology and Medicine, 14:599, 1942. (2) RAKOFF, 
A. E.: Med. Clin. of North Am., 1354, Nov. 1945. 


Ortho Pharmaceutical Corporation 
RARITAN + NEW JERSEY 


COPYRIGHT 1947 
ORTHO PHARMACEUTICAL CORP. 
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FOR FURTHER INFORMATION, WRITE 
THE PROFESSIONAL SERVICE DEPT. 


THE PERCENTAGES of successful 
treatment with Pyribenzamine—as shown 
by clinical reports—include improvement 
in 85% of seasonal allergic rhinitis cases, 
46% of asthma cases, and 95% of urti- 
caria cases. Compared with other anti- 
histaminic drugs, Pyribenzamine produces 
lesser incidence of drowsiness and other 
side effects. 


PYRIBENZAMINE ... (brand of tripelen- 
namine) Trade Mark Reg. U. S. Pat. Off. 


@ CIA PHARMACEUTICAL PRODUCTS, INC. 
SUMMIT, NEW JERSEY 
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